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‘ Heavy Floor Emery Grinder. 


We _ illustrate with this cut, a heavy ma- 
chine designed for carrying large wheels in 
foundries, machine shops, railway repair 
shops, etc. The base is heavy, with sufti- 
cient flareto give a solid floor foundation, 
which prevents vibration when being used. 
The machine has steel spindle long enough 
for a man to work at each end at the same 
time. It has self-oiling boxes of improved 
design, dust-proof, with an arrangement to 
take up the wearing away of the boxes, by 
means of set screws. A raised Y prevents 
the oil from getting on the wheel. This 
machine will run wheels up to 36 in. diame- 
ter without the tremble there is on the 
lighter machines that large wheels are 
usually run on. Manufactured by Spring- 
field Glue & Emery Wheel Co., Springfield, 
Mass. 

a 
Modern Locomotive Construction. 


By J. G. A. MEYER. 


FIFTY SIXTH PAPER. 

The driving boxes shown in our last paper 
were proportioned to suit one particular 
class of locomotives, namely, eight-wheeled 
passenger engines. From our remarks in 
that paper it will be seen that the size of a 
box for a passenger engine depends upon the 
weight on the drivers; and since the cylin- 
ders are proportioned in accordance with 
the weight on the drivers, we may assume 
and say, as our illustrations indicate, that 
the size of a box depends upon the diameter 
of the cylinder used. 
In mogul, ten- 
wheeled and con- 
solidation engines 
the diameter of 
cylinder is also pro- 
portioned in _ ac- 
cordance with the 
weight on drivers ; 
but under any one 
of these engines 
there are more driv- 
ing wheels than 
under an_ eight- 
Wheeled passen- 
ver engine, and 
consequently the 
size of the axle box 
Suitable for an 
eight-wheeled pas- 
senger engine, with 
cylinders of given 
diameter, may or 
may not be _ suit- 
able for a mogul, 
ten-wheeled or con- 
solidation 
having 


engine 
cylinders 
whose dimensions 
are equal to those 
the cylinders in 
the passenger en- 
gine. It therefore 
remains for us to 
consider the sur- 
rounding conditions 
of the axle box and 
journal, and the 
service to which 
they may be sub- 
jected under freight 
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engines," thereby enabling us to determine 
a suitable size of driving-axle journal, and se- 
lect the proper size of driving box, from the 
number shown in our last paper. In mogul, 
ten-wheeled and consolidation engines, as 
well as in passenger engines, the weight on 
the journals must be distributed in: a man- 
ner so as to prevent heating; and the rules 
given for finding the dimensions of the driv- 
ing-axle journal for a passenger engine may 
also, with a slight change, namely, less 
pressure per square inch on the projected 
area of the journal, be used for computing 
the dimensions of driving-axle journals in 
the other classes of engines. 

From the foregoing we learn that in all 
locomotives the driving-axle journals are 
proportioned to the pressure due to the 
weight on the driving wheels, and when 
this is correctly done, a sufticient allowance 
will then have been made for the pressure 
due ,to the load which the engine has to 
haul; we therefore leave the load to be 
hauled, out of consideration in the caleula- 
tions. In determining the sizes of journals 
for mogul, ten-wheeled and consolidation 
engine, we must not lose sight of the fact 
that, in these classes of engines, particularly 
in mogul and consolidation locomotives, the 
driving wheels are smaller in diameter than 
those in eight-wheeled passenger engine, 
and consequently the axles are brought 
closer to the track and exposed more to the 
dust, and thereby raising conditions favora- 
ble for cutting the journals. Again, it often 
happens that, on the road, the counterbal- 
ance weights are in the way of oiling the 
journals, and therefore, if the time is limit- 

ed, it may happen 

that the oiling , of 

some of the jour 

nals will be neg- 

lected. These 
classes of locomo- 
tives are also more 
or less looked upon 
as freight engines, 
and do not always 
receive the same 
care as bestowed 
upon _ passenger 
engines. For these 
reasons it is always 
advisable to make 
the journals — for 
freight engines 
comparatively large 
in diameter. We 
therefore 








recom- 
oy mend that their 
- driving axle jour- 
nals shall be pro- 
portioned in a man- 
ner which will not 
allow more than 160 
LB pounds per square 








inch on the pro- 
jected area of the 
journal; in fact, 

















160 pounds should 

leo | Dp be the limit, in- 
yy | x stead of 175 pounds, 

Y Z as given for pas- 

a Ct Cate senger engines, and 
—_—_) when the design 


Vig. 347, or Other given con- 
ditions will allow, 
the pressure per 


square inch == on 
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the projected area of the driving-axle jour- 
nal should be less than 160 pounds. 

The dimensions of driving-axle journals 
in the following tables are recommended. 
The pressure per square inch on the pro- 
jected area of these journals will be less than 
160 pounds, when the weight of the engines 
correspond to the weights given in Tables 
5, 6, 7 and 8: 

TABLE 16. 
Dimensions of driving-arle journals for 


mogul engines. 


Length of 
Journals. 


Diameter of 
Journals. 


Diameter of 
Cylinders. 


11 inches. 5 inches. 64 inches. 
ig * ee 63 
he: 5s (} a 
i + 6 : oe 
iS 64 a 
16 « 6) « 8 
| iy 6; Boo 
18 te res is 8 es 
me , . ie 
TABLE 17. 


Dimensions of driving-arle journals for ten- 
wheeled locomotives. 


Length of 
Journals. 


Diameter of 


Diameter of 
i Journals, 


Cylinders. 


12 inches. 5 inches. 64 inches. 
13 bh 63 

i 3 a 

15 6 « a 
a 7 a 

ae 63 « 8 

is“ mh g 

9 « 8 go 

' 
TABLE 18. 


Dimensions of driving-aale journals for con- 
solidation locomotives. 





Lengthof 
Journals, 


Diameter of 
Cylinders, 


Diameter_of 
Journals, 


14 inches. 5 inches. 64 inches. 
' BA ts Wy 
90 a 6 8 ‘ 
=? gs ‘ 9 « 


Although there are many locomotives with 
cylinders of the same diameters as given in 
these tables running with smaller journals, 
yet the dimensions of the journals in the ta- 
bles agree with the average sizes of journals 
in some of our modern locomotives. 

For the sake of comparison, we append 
Table 19, in which are given the dimensions 
of a few driving-axle journals in modern 
locomotives doing excellent service : 


TABLE 19. 


Class of Loco 
motive, 


Length of Journals. 





Right - wheeled 


17" x 24 Ti4in. | 734 in. 8 in. 

Passenger 18’ x 24 a 1a = fees 
si ig is" x2" | 8 * 8 © lpg 
Moguls 18’ x BA" i ‘* 7% ‘ 8 ad TI 
Ten-wheeled 18” x 24” | Te © re a Q 66 
sg “ 19° x 24” | 7ke ** 734 R 
Consolidation 20” x 24” | 7h 734 ° g « 


In Table 19 it will be seen that in some of 
the locomotives the journals of the main 
driving axle, that is, the axle to which the 
connecting rods are attached, are made } of 
an inch larger in diameter than the other 


driving axle journals. Although thisis good | 


practice, there are master mechanics who 
object to such an arrangement, because it 
compels them to keep, for each class of 
engine, two sizes of driving boxes on hand 
ready to replace worn-out ones, and thereby 
increasing the stock which must be kept to 
facilitate quick repairs. 

The dimensions of the driving axle 
journals given in Tables 16, 17 and 18 also 
establish the sizes of driving boxes; and 
consequently we have only to select from 


the number of boxes shown in 


last 


our 
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paper, that box which will fit the journal to 
be used. 

When the kind of driving box which is 
to be used has been determined upon, we 
then select the corresponding pedestal from 
the number of pedestals shown in the forty- 
ninth paper. It should be remembered that 
the dimensions of the upper braces marked 
B, and the lower braces marked JZ, uniting 
the pedestals, were computed to suit the 
diameters of the cylinders; and therefore, 
in frames for freight engines, the braces 
uniting the pedestals will be heavier when 
compared with the pedestal than shown in 
the illustrations. To make this plain, we 
will take the one example. Let it be re- 
quired to find the principal dimensions of a 
frame for a consolidation engine with cyl- 
inders 20 inches in diameter. In Table 18 
we see that the driving axle journal must 





be 74 
hence the box to be used is that one which 
is represented by Fig. 317; and the pedestal 
to be used for this box is represented by 
Fig. 272. But now, the dimensions for the 
upper and lower frame braces must be de- 
| termined according 
to Rules 32, 34 and 
35, to suit a cylinder 
20 inches in dia- 
meter, and conse- 
/quently these bra- 
ces will be heavier ~ 
than shown in Fig. 
| 272, but the dimen- 


sions of the pedes- 








‘tal itself will re Fig. 348, 
/main as they are | 
given. There, too, 


area few cases in 

which the choice of 
|the axle box will 
| either compel us to 
|change the width 
| of frame suitable 
| fora given diameter 
|of cylinder as es- 

tablished in the il- 
lustration of pedes- 
| tals, or we must in- 
| crease the width of 
| the axle box to suit 
|the given width of 
| frame. 


Section through A. B. 








inches diameter and 8 inches long, | 


Section through C.D. 
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that of the journal should never be greater 
than 4 of an inch, as this will give a 
shoulder sufficient for all practical purpo- 


ses; on the other hand, if the difference 
| between these diameters is greater than 4 


inch, the axle will be unnecessarily weak- 
ened, and will be liable to break off at the 
hub of the wheel. Sharp corners at f f are 
another cause which will lead to the break- 
ing of the axles near the hub, and therefore 
sharp corners at ff should not be tolerated; 
the junction between the wheel fit and the 
journal should always beacurve. Although 
this manner of forming the wheel fit 4, that 
is, turning it to a smaller diameter than 
that of the journal, is quite a common 
practice, we believe it to be inferior to that 
shown in Fig. 344. In this design the 
diameter of the wheel fit is equal to that of 
the journal, and consequently the strength 
of the axle is in nowise impaired. The 
shoulder against which the hub of the 
wheel is pressed is formed in turning, by 
allowing to remain on the axle.a small pro- 
jection H, about ,*, of an inch larger in 
diameter than that of the journal, with a 
flat part on the top of the projection about 
4 of aninch wide. Here also sharp corners 
ati 7 must be avoided and the junction 
between the projection and axle nicely 
rounded out. The hub of the wheel is 
counterbored to receive the projection or 
shoulder on the axle, as shown in the illus- 
tration. This design of an axle has an ad- 
vantage over those shown in Figs. 341 
342 and 343, namely, in axles with wheel 
fits like that shown in Fig. 344 the journal 
can be trued up when necessary and still 
leave the shoulder 7 unimpaired. 
Sometimes we find the main axles turned 
to equal diameters from hub to hub of wheels, 

















Fig. 344 
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between the axle shown in Fig. 342 and that 
in Fig. 343 will be found in the forms of the 
central parts C (C; in the latter it is a 
gradual reduction in diameter from the 
collar to the center; and in the former the 
central part (@ is of equal diameter through- 
out. 
DRIVING WHEELS. 

Fig. 345 represents the front view, Figs. 
345, 347 sections of a driving wheel, and 
Figs. 348, 349, represent sections of its 
arms. This wheel was designed for, and is 
successfully used under eight-wheeled fast 
passenger engines with cylinders 18 inches 
in diameter. 

A driving wheel consists of two parts, 
namely, the driving wheel center marked 
C, and the tire marked 7’. In this country 
the driving wheel centers are made, almost 
universally, of cast-iron. Sometimes the 
spokes are cast solid, but usually they and 
the rim are cast hollow. The crank V and 
the counterbalance O O also form part of 
the wheel center. 

The most common practice in fastening 
the tires on the wheel centeristo shrink them 
on the center. To do this the wheel centers 
are turned square across, (not tapered) and 
the tire bored out somewhat smaller in 
diameter than that of the wheel center. 
The tire is then heated, generally, on ac- 
count of cleanliness, by means of a number 
of gas flames arranged for purpose. When 
the tire, by these means, has been sufticiently 
expanded, it is then slipped on the wheel 
center and allowed to cool, and thereby 
contracting and binding firmly around the 
cast-iron center. 


TABLE 20. 
Standard sizes of wheel centers. 


Diameters of wheel 


centers. Inside diameters of tires. 


38 inches. 38 inches, less 0.040 
an St 44 « © '6:087 
50 = 50 ‘ 16:058 
56 *§ 5G ** 0.060 
G2 * Ge * 0.066 
66 + 66 * @070 





A uniformity in the diameters of wheel 
centers has not yet been thoroughly estab- 
lished. In 1886 the American Railway 
Master Mechanics’ 


























Association recom- 
mended and adopt- 
ed the above dia- 
meters as_ stand- 
ards. 
In 
see 


this table we 
that, for the 
given diameters of 
wheel centers, the 
shrinkage _allow- 
ance in the _ bore 
of the tires is 
0.040, 0.047, 0.058, 
0.060, 0.066 and 
0.070 of an inch 














Fig. 343 


Mopern LocomMorivE CoNsTRUCTION.—SEE PAGE 1. 


DRIVING AXLES. 


The driving axles are made of iron or| shown in Fig. 341. 


and frequently we find the main axles formed 


| y os 
steel; the writer prefers good hammered | the central part C is left smooth forged ; 


iron axles. 

Some of the different forms of driving 
axles, such as are generally adopted under 
all classes of locomotives, are shown in 
Figs. 341, 342 and 348. 
| Fig. 341 represents a main driving axle 
suitable for eight-wheeled passenger loco- 
motive, with cylinders 16.inches in diame- 
ter; a mogul engine with cylinders 16 inches 
in diameter; or a ten-wheeled locomotive 
with cylinder 17 inches in diameter. Those 
parts of the axles marked A A are gener- 
ally called the wheel fits, and are usually 
turned to 4 of an inch less in diameter than 
the journals of the axles marked BB ; in 
| fact, in this style of axles, the difference 





the parts B B are made sufliciently long to 
receive the axle box and eccentrics. 

Fig. 342 represents the rear driving axle 
of an eight-wheeled passenger engine with 
cylinders 16 inches in diameter. The same 
size and form of axles are also used under 
other engines under which a main axle like 
that in Fig. 341 is used. In these driving 
| axles the central part C and the projections 
| H KH, which form the shoulders, are left 
| smooth forged; the amount of projection 
is equal to amount of metal allowed for 
turning the journals 2. The cast-iron col- 
lars G Gare either shrunk on the axle, or 
| held in position by two set screws. Occa- 
| sionally we find the driving axle made as 








In the latter axles | 


respectively, and 
are claimed to be 
the average of the 
wide range of 
shrinkage —_allow- 
ance used in actual 
practice. 
-=: ; 
A Texas correspondent writes us in regard 
toa circular in which an importer offers 
to sell German steel shafting at 2} cents per 
pound. Our correspondent thinks a duty 
should be inposed upon such products, to 
protect American producers. We do not 
well see how this could get in short of a 
duty of 45 per cent., which would seem to 
indicate very cheap production. 
i — 
An article headed ‘‘ Jefferson as a Work- 
man” is going the rounds of the press. In 
this it is detailed how the great statesman 
worked away with a good deal of industry, 
in his leisure hours, at various inventions 





/more or less mechanical in their nature. 


But he never appears to have succeeded in 
any degree in his mechanical work. The 
moral appears to be that it requires ability 
and training to be a skilled mechanic, as 


| between the diameter of the wheel fit and!shown in Fig. 348. The only difference ' well as it does to be a great statesman. 
















he 
he 
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he 
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Condition and Prospects of the 
Machinery Business. 


ETTERS FROM PROMINENT ESTABLISHMENTS TO 
THE ‘‘ AMERICAN MACHINIST.” 


The Hewes & Phillips Iron Works (Corliss 
i:ngines, Boilers, etc.), Newark, N. J., write 


us: 


We are pleased to state that the year of 
87 has been a very satisfactory one to us; 
uur sales show an increase of 25 per cent. 
over the year of ’86. While prices have 
been exceedingly low and competition keen, 
our business has, on the whole, been fairly 
remunerative. Wages have ruled about 
10 per cent. higher on the average than 
those paid during °86, and material has 
remained about the same. 

We have built 6 of our Corliss compound 
condensing engines during the past year, 
ranging from 300 up to 1,000 horse-power and 
a large number of the non-condensing type; 
in fact ourengine business has increased to 
such an extent that we have been compelled 
to build a large erecting shop with over 
head traveling crane, and numerous other 
appliances for handling our heavy work. 
We have also put in a large pit lathe 
capable of turning a fly wheel 30 feet dia- 
meter by 12 feet face. In addition to this we 
have put in a large number of other labor- 
saving tools, both in our machine and boiler 
shops, and think now that we have one of 
the best equipped shops in the country. 

The prospects for 1888 we consider very 
flattering, and if Congress will but refrain 
from tariff tinkering and agitation, we think 
the volume of business will be both large and 
profitable. 


Hilles & Jones (Boiler Makers and Bridge 
Builders’ Tools), Wilmington, Del., write 
Us: 


We can say the past year has been a very 
busy one with us, but with our increased 
facilities we have been able to make quick- 
er deliveries than in former years. The 
volume of our business has increased very 
much, but prices have been low, not having 
advanced with material and labor. There 
isa constant demand for first-class labor- 
saving machinery, and we consider the out- 
look good for the coming year, if not affect- 
ed by .the questions of tariff and trade 
unions. 


C. F. Baker (Common-Sense Oil Filters 
and Boiler Cleaners), Minneapolis, Minn., 
writes us: 

I spent the first half of the year in per- 
fecting my filter and getting ready for 
manufacture in large quantities, and did 
not put many on the market till late in the 
summer. They seem to fill the proverbial 
“long felt want” and from the present 
steadily growing demand I anticipate a busi- 
ness for next year that will necessitate an 
enlargment of facilities for manufacture. 


The Stiles & Parker 
(Presses, Dies and Sheet Metal 
Middletown, Conn., write us: 


Press Company, 


Tools), 


On the 4th, of last Feb. our Middletown 
factory was almost destroyed by fire. We 
have since temporarily occupied the factory 
buildings adjoining our own premises, 
which happened to be vacant at the time, 
besides rebuilding and erecting some new 
buildings. These shops we have filled with 
a plant of the very best tools we could buy, 
a number of them having been specially con- 
structed to meet our peculiar requirements. 
In May last we bought }$ acre of land 
nine city lots—at the corner of 144th street 
and R. R. Avenue, adjoining the Mott 
Haven Canal, thus giving us both water and 
railroad facilities. Here we proposed to 
locate our entire works, and a building was 
commenced in September, but before the 
foundation piles were all in place, our at- 
tention was called to plans on exhibition at 
the Park Department, for sinking the Har- 
lem railroad tracks and bridging the streets, 
which if carried out, would put our build- 
ings a story and one half under ground. 
This caused us to postpone building until 
something definite could be learned. We 
had bought last spring a large lot of ma- 
chinery, that was being held for us until the 
new shop should be finished. As we much 
needed these tools, we built a one-story shop 
200 feet long on the site of our old building, 
which we shall occupy for the present. 
With these added facilities we are thus in 
many respects better able to do work 
with speed, accuracy and economy than we 
were before the fire. Most of our patterns 
being destroyed, we have re-designed all 
our standard tools, making them heavier 
and larger all over, besides adding a num- 
ber of such improvements as, in the light 
of our long experience, with sheet metal 
machinery, seemed’ to be desirable. As a 





work on hand, we have had all the orders 


business during the past year has been con- 
stantly increasing and the outlook there for 
the coming year is also quite as promising. 


in the highest terms, and with our determin- 
ation to maintain our standard of excellence 


such quality and so tempering it that we 
can plane over the hardest hemlock knot 
many times, and then without sharpening 


ent self-setting 
great satisfaction; it is the only plane that 
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presses in their present shape represent the | 
most advanced types and best experience in 
this class of machinery. Ever since our 
fire, which found us with a large amount of 


we could fill, and we think the outlook for 
next year’s business is quite as promising. 
At our New York branch, 207 Centre street, 


The Gage Tool Company (Self-Setting 
Planes, etc.), Vineland, N. J., write us: 


The sales of our new self-setting bench 
planes are increasing. Those who buy and 
use them do not hesitate to commend them 


we look for a constantly increasing business. 
We have succeeded in procuring steel of 


the bit cut a hair as with a razor. The pat- 
arrangement also gives 


is self-setting. 


The National Machinery Company (Spe- 
cialists in Bolt and Nut Machinery), Tiffin, 
O., write us : 


Weare glad to say that 1887 has been the 
largest year of business to us that we have 
yet had, exceeding by a few thousands that 
of ’82. Our line of manufactures has been 
very much improved and extended since ’82, 
which partially accounts for this, and our 
facilties are a good deal better. We are 
employing over 100 hands, and expect to 
add a new line of tools in ’88, which will 
increase our production. The prospects 
ahead seem very encouraging. Prices are 
a good deal lower and margins closer. Un- 
doubtedly competition in the tool business 
is going to be very great inthe future. Have 
made no enlargements to speak of, except a 
tumbling barrel and cleaning department, 
but expect to require to add considerably 
this year. Would have done so before this, 
but for the difficulties attending manufac- 
turing, and ina small town unaccustomed 
to the wants and care of manufacturing in- 
terests. 

The improvements of our line of machin- 
ery (namely bolt and nut machinery) has 
been our constant care, and our latest im- 
provement on bolt headers and upsetters, 
we believe will place those where we can- 
not see much room for betterment. It will 
be the greatest improvement made for 
many years. We will soon be ready to 
market them. The demands of the rail- 
road interests for tools which will facilitate 
manufacturing their iron work, are calling 
for a class of machinery combining the 
hammer, punch, shears and drop forge; 
this our new line of headers will do. Work 
which we would have believed impossible 
at one time to have been done on a heading 
tool is now a simple process, and much 
harder work still called for. 


The Fitchburg Machine Works (Metal 
Working Machinery), Fitchburg, Mass , 
write us: 


The volume of our business for the past 
year has been over 334 per cent. larger than 
for 1886, and if the capacity of our works 
had permitted we would have made a still 
larger gain over the previous year. 

We have enlarged our works during 
the past year, adding new and improved 
tools, so that, with the beginning of the new 
year, we are prepared to turn out better 
work and more of it than ever before. We 
have had considerable trouble in getting good 
first-class machinists; there are always 
plenty of men who know about half the 
trade, but it isseldom that we have achance 
to hire a man who knows how to do a good 
job and who can be relied upon to do that 
every time. 

We have not brought out any new tools 
during the past year, but are all the time 
making improvements on those we have. 
During the three dull years we had previous 
to 1887, we kept very busy in our drafting 
room and pattern shop, changing over our 
patterns and improving our tools in various 
ways, and our business for the past year 
shows that these changes are appreciated by 
our customers. We commenced early in the 
year 1887 to change and rebuild our planer 
patterns. We havenot been able to get them 
all completed, but those we have placed on 
the market have given the best of satisfac- 
tion, and we feel confident that our sales 
will increase sufliciently to pay us for the 
expense of making the change. 

Prices have ruled very low for the past 
year; in many instances the margins have 
been so slight that it was almost a question 
if it was not more profitable to not do.the 
work atall. The indications are that we shall 
be able to get better prices for our tools in 
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are excellent,and with our increased facilities 
we hope to make a better showing than we 
have been able to do for the past few years. 
Our motto is now, as it ever has been, to 
make our tools as good as the best, and by 
devoting our whole time to our special line 
of manufacture we intend in the future, as 
in the past, to be excelled by none. 


Randolph Brandt (Selden Patent Packing, 
and Mine, Mill and Steamship Supplies), 
New York, writes us: 


From the middle of January to October, 
it was a constant drive to fill our orders for 
‘* Selden packing,” and during the last three 
months trade has been good. Inthe early 
part of December I made a Western trip, 
taking in the large distributing centers East 
of the Missouri River, and found a very 
encouraging feeling for ’88. 


T. Shriver & Co. (Iron Castings of all 
kinds), New York, write us: 


The business of the year has been up to 
the average, but what with large advance 
in wages, and higher prices for material of 
all kinds, and no advance at all in prices of 
our manufactures, we do not think that our 
report could have interest for any one. All 
the same we expect to do a large business 
the coming year. 


E. Gould & Eberhardt (first-class Ma- 


chine Tools), Newark, N. J., write us: 


Our volume of business for ’87 has been 
about twenty-five per cent. over ’86, and we 
have been kept busy on our general line 
of machine tools, although our shapers, 
automatic gear cutters, and Eberhardt’s 
new drill presses have added quite con- 
siderable to our output, among which was 
considerable for export. 

We have increased our facilities, and 
added improved methods, and are continu- 
ing to improve our class of machine tools. 
Inquiries continue fair to brisk, and the de- 
mand for rock bottom prices has not fell off 
yet. We have no reason to complain, and 
hope the new year will bring plenty of 
business to machine tool manufacturers. 


L. S. Starrett (Improved Fine Tools for 
Mechanics), Athol, Mass., writes us: 


During the past year I have added some 
very valuable tools to my former list ; among 
which are a micrometer caliper, a uni- 
versal bevel protractor, solid hardened edge 
steel squares, and new extension dividers. 
I have also remodeled my surface gauge. 
I have bought out the Fay’s patent and 
Yankee calipers and dividers, including the 
entire plant for their manufacture, and have 
perfected a new quick adjusting spring nut 
for calipers and dividers. 

My trade for the past year has greatly in- 
creased and extended both at home and 
abroad, and prospects for continued success 
never were better. 


The Long & Alstatter Company (manu- 
facturers of Punching and Shearing Machi- 
nery), Hamilton, Ohio, write us: 


Our business in punching and shearing 
machinery has been better during the past 
year than ever before. 

We have employed about twenty-five per 
cent. more hands than ever before, and have 
added to our capacity by the purchase of 
new machine tools, and the enlargement of 
our foundry. 

We have numerous orders and inquiries 
on hand, and think the prospect for next 
year’s business is excellent. 

We have added to our productions several 
very large and heavy macbineg, one of them 
capable of cutting off 3 inch square tool 
steel, and one to punch a 4 inch hole through 
2 inch steel in the center of a sheet & feet 
wide. These machines are steam driven. 

We are also building what are called 
‘‘expanded metal machines,” used chiefly 
for making steel fence. Some of these 
machines have been shipped v/a London to 
Australia. where the fence made by them is 
used to fence out rabbits. 


The Union (Emery 
Wheels, Grinding and Polishing Machinery 
and Supplies), Boston, Mass., writes us : 


Stone Company 


We have in several ways increased the 
facilities of our works, by the addition of 
new machine tools and apparatus for the 
manufacture of both machinery and emery 
wheels. 

We are occupying some 2,000 feet more 
floor space than we did Jan. Ist, 1887. 

The business for 1887 has been very 
satisfactory and a large number of orders 
held over 


The Page Belting Company, Concord, N. 
H1., write us : 





the near future. 
We think that the indications for good 





result of these changes we believe that our 


business in our line of manufacture for 1888 


the time we have very largely increased our 
production by the addition of increased 


facilities ; but at the same time this increase 
of production bas hardly kept pace with the 
increased demand for our manufacture. 
Our trade has extended into many new 
markets in this country, and enlarged very 
materially in markets previously occupied. 
We have opened up some new foreign trade 
in Germany and other European countries. 
There has been no labor disturbance 
during the year; infact, we have never had 
any trouble at all with jour employes. 
Prices of labor are not changed. Materi- 
als in some lines are higher, so that the cost 
on belting is increased over what it was 
one year ago. 


The Bickford Drill Company (Machinists 
Tools), Cincinnati, O , write us : 


We took charge of our shops on April 
Ist, 1887, having bought out Mr. H. Bick- 
ford, and in these nine months we have 
done a fair business. We have made a good 
many changes in our shop since taking pos 
session, and we expect to make still more 
changes and improvements in our tools and 
fixtures next year. We look forward to a 
good business for 1888. We find raw ma- 
terial higher in price than it has been for 
some time, but the margin on finished ma- 
chinery is quite small, owing to the sharp 
competition. 


The M. C. Bullock Manufacturing Com- 
pany (Diamond Pointed Rock Drills, Lane’s 
Patent Band Friction Hoists, Wire Rope 
Haulage of Cars, Pumping and General 
Mining Machinery, Straight Line Engines), 
Chicago, Ill., write us: 


The volume of our business has been 
satisfactory, and witha marked increase for 
our diamond-pointed prospecting drills and 
standard band friction hoisting machinery. 
While there has been a little dropping off of 
business in the past two months, there is 
now an unusual amount of inquiry that 
speaks well for the coming season. Prices 
have been rather unsatisfactory, owing to 
competition with lighter and inferior ma- 
chinery. We have added quite a number 
of heavy tools to our equipment, greatly in- 
creasing our output and our ability for 
filling orders. We have brought out several 


new styles and sizes of our improved 
diamond drills, hoisting machinery and 
engines, 


From our outlook, the proposed tinkering 
with the tariff is unfavorable to all con 
nected with the iron industries, but we have 
too great faith in the stability and ability of 
American metal workers to be seriously 
alarmed about the matter. 


i ~ 
Literary Notes. 

GENERAL SPECIFICATIONS FOR HIGHWAY 
BRIDGES OF TRON AND STEEL. By J. A. L. 
Waddell, Consulting Engineer, Kansas City, Mo, 
Published by Macdonald & Spencer, Kansas City, 
Mo. 

The author of this pamphlet is also the 
author of a more pretentious work, pub- 
lished by the Wileys, on ‘‘The Designing of 
Ordinary Highway Bridges,” which work 
has been highly commended by the press 
and by eminent engineers. He is 
what of an enthusiast 
the subject, and the present pamphlet is 
manifestly put forth with a desire to awaken 
interest in a matter that has never received 


some- 
in a good sense—on 


the attention it deserved. 

The author argues strongly for reform in 
the whole matter of highway bridges, and 
an array of 
bridge failures, and by letting light on how 
the contract for building highway bridges is 


strengthens his argument by 


sometimes let; also by showing the faulty 


manner in which the work is often done. 


His remarks on ‘‘ How Bridges Ought to be 
Built’ cover in a concise and plain manner 
the principal details. 

The argument in favor of an association 
of highway bridge builders deserves espe- 
cial attention. 

About one-half the pamphlet is devoted 
to general specifications for bridges, and re- 
marks upon their application. These speci- 
fications are very complete, and together with 
remarks concerning their application, con- 
tain a good deal of general as well as special 
information which 
who have to do with iron structure of any 
kind will be interested. The price of the 
pamphlet is only twenty-five cents. 

= le 


information in those 


Gondola cars of 60,000 pounds capacity 
are being built at the Altoona shops of the 





The year now closing has been one of 
very satisfactory prosperity to us. During 





Pennsylvania railroad. 





































































Pulleys and How to Make Them. 
By S. BoLLanp. 

When a firm contemplates making a new 
set of pulley patterns it is very essential 
that more than one system be considered. 
often 
whole set, from the largest to the smallest, 


Sut very such is not the case, the 
being made after the same model, only to be 
repented of after the expense has been in- 
curred of making patterns which are not, 
by any means, the best for the purpose. It 
is also very interesting to observe how vari- 
ous are the methods of moulding from the 
same pattern—as I shall show further on. 

If I should enter a foundry and see a man 
preparing to lift the upper half of the inside 
of a 6-foot pulley, 12 inches deep, with 
gaggers and cheeks and was informed that 
the pattern from which he was moulding 
was astraight rim with loose arms, and that 
this was their regular system of making such 
a pulley, I should at once conclude that it 
would be best for that firm to buy all their 
pulleys from the specialist. and the sooner 
they began to do so the better. 

As before stated, there are many kinds of 
patterns. For example, we have the straight 
rim with loose arms; an excellent plan, be- 
cause of the facility with which rims of any 
width desired can be made from them, by 
simply setting the arms in position to be 
central after the rim has been drawn to the 
width required. <A sectional view of sucha 
pattern is shown at Fig. 1. 

Then again we have the pattern with the 
arms either cast to the rim or secured to it 
after it has been turned true on both faces, 
and good draught allowed on the inside 
Fig. 2; also those made in halves, as 
shown at Fig. 3. 

Fig. 4 shows another form, being simply 
the top half of rim, loose from the body. 

We have in these selections a goodly array 
to choose from, and whilst, in my opinion, 
the one shown at Fig. 1 is the best for gen- 
eral purposes, we cannot afford to ostracize 
the rest, for, as I shall presently demonstrate, 
they all possess merits peculiar to them, 
which cannot be denied nor be dispensed 
with, if we would make the best of our op 
portunities. 

Beginning in their order, as above de- 
scribed, we will proceed to analyze the sev- 
eral methods by which we can make pulleys 
from the loose arms and 
full view of such a pattern 
12 inches deep. 


rim. Fig. 5 is a 
6 feet diameter, 
The inside is rammed up 
to the joint of the arms, and the lifting 
plates or arbor set down thereon. It will be 
seen that all these plates are bound together 
by clamps which are cast in when the arbor 
is made, as also are the three lifting staples 
A; Band @. Unlike arbors of 
kind which I have seen, I choose to have 
the flat side of the plates down on the bed, 
as shown, because it is 
make the joint. To make an arbor like this, 
place the arms ona true bed and mark off 
the clearance all around. This impression 
will be taken on the cope, which must be 
After the cope is lifted 
off, as many feet or guide pins as are requis- 


most this 


so much easier to 


rammed on the bed. 


ite can be set in, the marks serving as guide 
to place them. Be them 
large, so as to have good taper and plenty of 


length. 


sure and make 


Fig. 6 shows a section of plate, with foot 
A. The pattern for the plates can now be 
bedded to on the bottom, after 
which the clamps and staples can be sunk 
in their places. Be careful to have the ends 
of the clamps clean and well jagged, to take 
a good grip of the iron, or they will soon 
jar loose. 


the lines 


Another important item is to 
have the connecting clamps strong; other- 
wise it will soon be twisted out of shape. 
With such a rig as this, pulleys can be 
made very readily. 

Of course | am now speaking of such as 
have but one set of arms. When one with 
double arms is to be made the bottom set of 
plates must be cast separate, on account of 
their withdrawal when the pulley is cast. 
If two sets of arm patterns are supplied, 
cast nuts in the loose bottom plates to cor- 
respond with holes in the 


arbor plates, 
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through which bolts can be inserted to bind 
the two sets of plates together, after the top 
set of arms has been taken out and that por- 
tion of the mould finished. 

I incline to the opinion that no particular 
advantage accrues from the use of two sets 
of arms, for all that is needed to accomplish 
the job with one set is to cast three studs 
on the back of each of the bottom plates 
long enough to give a sufficient body of 
sand over the arms. A staple is also needed 
in the center of the plate which is to pass 
through a spider made to rest on the studs. 
A key can then be driven home between the 
staple and spider, and all will be secure. 
I have shown this arrangement in plan and 
elevation at Figs. 7 and 8. It will be seen 
that the whole rig can be keyed together off 
the mould and used after the manner of the 
upper arbor. In tbis case the rim will have 
to be drawn out of the mould after the ram- 
ming has reached the height of the spider, 
and placed back again after the arms have 
been taken out, the mould finished, and the 
upper portion of mould set down in place. 
The keys can now be knocked out, the 
spider lifted away, and the mould proceeded 
with in the usual manner. 

Although the arbor just described is a 
good one, and has many admirers, yet all 
admit its liability to warp out of form, so 
that it would appear that there still remains 
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PULLEYS 


AND 


room for improvement. Fig. 9 isthe sketch 
of an arbor which can be used very readily 
for all sizes from 12 inches to 12 feet diam- 
eter. This arbor is perfectly rigid, and can. 
not possibly get out of order. A good way 
to make such an arbor is to make a pattern 
of one-half, quarter, sixth or eighth, accord- 
ing to size of pulley. You then have the 
ready for emergencies, 
whereas, if they are made from rings and 
loose pieces, the probability is that you will 
have a new rig to make every time. In 
making this arbor cut out to clear the arms 
(this allows of the iron coming down on the 
joint), and cast on good, stout feet, with 
plenty of taper, as directed for the plates. 
Before quitting the subject of moulding 


pattern by you 


from a loose arm and straight rimmed pat- 
tern, I would call attention to an ingenious 
way of using it in sizes from 12 inches to 30 
inches diameter. Let us one 30 
and 8 inches face. The 
first operation is to place the rim on a face- 
board and set in the arms (the best method 
of doing this is to have a block which will 
not only center the arms, but will at the 
same time form the joint), have a three part 
‘flask with cheek same depth as the rim, 
ram up the outside, joint. and then ram the 
cope. When this is rolled over and the in- 
|side block taken out, the inside must be 
| rammed a little higher than the rim and a 


suppose 


inches diameter 








The nowel in this 


parting made all over. 
instance must be barred asa cope, to suit 


the form of parting. Let the nowel be 
rammed and lifted off; the rim is now to be 
drawn out and the nowel put back, and 
after securing the three parts together, roll 
all back again into position. The top part 
‘an now be lifted off, and there being no 
rim in the mould, a good lift is absolutely 
certain. Pulleys up to the size mentioned 
can be made very rapidly this way. By con- 
sulting Fig. 10 the reader will see the com- 
plete operation at a glance. The bottom 
cope or nowel has been replaced after the 
rim was taken out. The reason for making 
parting A with a rise is to help keep the 
core in place when it is rolled back. <A few 
lifters laid in the core (as shown at B) on 
the bottom side will prevent any of the 
mould from falling away when it is being 
turned back. 
m= ~o: = 
Design and Construction of Machine 
Shops, Boiler Shops and Foundries, 
By W. H. HorrMay. 
FOURTH PAPER. 


The boiler shops as built 40 years ago 


would hardly compete with any of those | 


now in general use. The old-fashioned 


shop has not by any means disappeared, but 
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How tro MAKE THEM 

the business of such boiler makers is con- 
fined to general repairs, or the construction 
of new work from the designs of the old 
and ‘‘ unconverted” engineer. 

Power was introduced in boiler shops 
somewhere about the early fifties, but toa 
limited extent. Punching and shearing 
machines driven by belts were in use in the 
large boiler shops in 1852, and a few of them 
had power rolls, the latter being usually so 
constructed that it was impossibte to roll 
small flues on them. 





valve motion of a riveting machine should 
be more sensitive in action and adjustment 
than that of asteam hammer. High pres- 
sures, however, have, as the writer has 
often stated, *‘ come to stay,” and therefore 
75 pounds steam pressure is now 
sidered quite moderate. Pressures from i00 
pounds to 160 pounds per square inch are 
| commonly carried now in stationary, marine, 
and locomotive service, and the boilers to 
withstand these pressures must be beyond 
question as to design and method of con- 
struction. The plates now are mostly of 
steel, and vary in thickness from ,°; to 1; 
inches, while the rivets run from ,’; to 1; 
inches diameter. The increased loads to 
which these materials are subjected call 
for careful manipulation in every detail, 
and the metal must be free from sudden 
heavy blows or shocks, while passing 
| through the several stages of manufacture. 
|For the reasons just mentioned, the in- 
| ventors of boiler tools have looked to 
‘hydraulics for a system best adapted to 
meet the requirements of the boiler makers, 
and they have found this old and reliable 
means of transmission of power an obedient 
servant. Pneumatic riveters of the most 
ingenious designs are now in use in the 
shops building large quantities of standard 
boiler work, and the result obtained by 
using these machines is highly satisfactory. 


con- 


Punching and shearing machines adapted 
to large and heavy work are now driven by 
an engine directly attached to the main pin- 
ion shaft, the steam cylinder or cylinders 
being bolted to the main frame or housing of 
the machine. The power rolls are fitted 
with the most improved methods of remov- 
ing a portion of the housings, to enable the 
quick removal of a small cylinder or flue 
from the rolls. Plate planers of enormous 
capacity and power, and with every needed 
adjustment for the tools and the work, are 
found in all modern shops. 

Among all the large boiler tools now offered 
in the market by the well-known standard 
builders, it is certainly difficult in this age 
of improvements to see where any of them 
can be greatly improved in design or efti- 
ciency, though there is one machine that is 
yet far from being perfect in action, and the 
fault lies in one of its important motions. I 
speak of the power punch, and I hope I may 


not be understood as offering a 


~~ $j = general criticism on the many excel- 
lent power punching machines now 


being manufactured in various parts 
of the country. Itis well known 


by all practical sheet and plate metal 





workers, that the chief work in 
punching any piece of metal is 
———~ done in the initial part of the stroke. 


In punching a sheet 2 of an inch 
thick, the heaviest part of the work 
is done in the first sixteenth of 
thickness, the labor on the machine in 
the last 


portion of the stroke being 
comparatively light. The motion uni- 
versally used in power punches is the 


crank, either in pin or eccentric form. 
and with this motion the speed of the punch 
at the initial and completion of the stroke is 
exactly the same. I contend that this de- 
vice for this work is wrong, and that it in- 
jures the material under treatment, to an 


unnecessary degree. If the punch was in 


| all cases so arranged or adjusted relatively 


| 
One of the first steam riveting machines | 


used in this country was built in 1856 by 
Woodruff & Beach, of Hartford, 
Conn., from drawings made by the writer, 
and this machine was in use at 


Messrs, 


lishment for about twenty years. Steam, 
hydraulics, and pneumatics are now used 
by the successful boiler makers, each system 
having its advocates, and each of the three 
methods its field of usefulness. 
all work where the pressures on the riveted 
structures are to be moderate, say from 40 to 
75 pounds per square inch, and where the 


own 


rivet has a high factor of safety, we believe | 


the steam riveter is the most economical, as 
it can be built to be the most rapid worker. 
Many of the steam riveters are quite ‘' sav- 
age’ with the rivet, when working under 
quick motion, but that is because the valve 


gear is not built properly. The whole steam 


to the plate, that the initial cutting of the 


| Skin of the material was to begin when the 
| crank was on the upward dead center, the 


that estab- | 


injury would not be so great, as then the 
surface would be broken while the crank 
was on its slowest motion and most power- 


ful position. In practice, however, the 


| crank rarely, if ever, begins its work on the 


For | 


dead center, or even 10° off the center, but 
usually more than 20° from the dead center, 
so that when the punch is about one-third 
the way through the sheet or plate it has 
reached its greatest velocity, and it leaves 
its ‘‘ ear-marks” at this point in an unmista- 
kable manner. The motion required to do 
this work properly is a very simple one, 
and has its power divided and distributed 
on the stroke of the punch, to suit the re- 
sistance of the metal at the different points 
of the stroke. The initial breaking of the 
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outward scale of {the metal should be so 
gradual that there would be little or no re- 
coil to the punch and its attachments, and 
after this point’in the stroke is passed, the 
speed of the punch should be gradually in- 
creased untilfit reaches something over four 
times its initial speed, at the finish. The 
writerJhas experimented in this line enough 
to satisfy him that, if this principle is adopt- 
edfin heavy punching machinery, the pro- 
duction can*be increased, and there will be 
no need“of annealing iron and steel plates 
and bars after punching, in order to restore 
their original strength. 

The arrangement of machine tools ina 
boiler shop depends on the class of work to 
be done. If the 
service, the tools can be placed in compact 
form, but for stationary and marine boiler 
making, they will be necessarily in some- 
what isolated positions, the erecting tools 
being at the erecting portion of the shop. 

The hardling of plates at the various 
machines should be done by power cranes 
and hydraulic lifts. The drilling and tap- 
ping machines should be portable, with 
self-acting feeds, and the forward and back 
motion arranged with power andhand gear. 
It is the opinion of the writer that the 
riveting of horizontal shell seams will soon 
be largely replaced by welding. This sys- 
tem has been in operation nearly two years 
in this country, and the welded joint has in 
repeated tests proved to be as strong as the 


work is for locomotive 


solid sheet. Sheets 16 feet in length have 
been welded together for a boiler shell, thus 
producing a plain tube entirely free from 
rivets, except the two heads were 
riveted to the shell at its ends. 

Gas and petroleum will probably be the 
fuel for the boiler shop of the near future, 
for I think enough has already has been 
done in this direction to satisfy the skepti- 
cal, and ** unbelievers.” 

The walls and roof of a boiler shop fitted 
with modern machinery should be strong 
and high enough to support cranes and 
traverses, although these will be light com- 
pared with those used in a machine shop or 
foundry, and, above all, put in a goodly 
number of windows. 

The power for driving the boiler shop 
should be entirely independent of the ma- 
chine shop, and for convenience in shipping 
there should be a railway track extending 
the whole length of the shop, and terminat- 
ing at the yard derrick. The cost of mak- 
ing boilers has been enormously reduced 
within the past eight years ; 
the same class of boilers are at least 20 per 
cent. stronger than they formerly were. 
While some of these benefits are due to the 
in materials, the most of 
them have been realized by the vast im- 
in of 


where 


improvement 


provement the methods construc- 
tion. 

In closing, I will say that experience and 
cold show that our boiler makers 
stand onthe same ground with our engine 
builders. The careful, painstaking boiler 
maker will, in 


class of custom 


facts 


the long run, get the best 
and the most work, and 
there ‘is no more room fora cheap boiler 
than_there is for a cheap steam engine. 
* Gee. 

M.D. 
Babcock, inventor of the fire-extinguishing 
apparatus bearing his name, died at the 
almshouse Saturday, aged 70 years. Cause 
of of the brain. At 
time he was in receipt of 410,000 a month 


A San Francisco dispatch says: 


death, softening one 
for royalty on his machines, but after se]l- 
ing the patent rights the money was soon 
spent and for wandered 
about the State destitute condition. 
About six years ago he was admitted to the 


some years he 


in a 
he remained until his 


almshouse, where 


death. 
Mlle -— 


Robert E. 
noticed as about to leave his position in the 


Masters, whom we recettly 


Tredegar foundries, has been caned by the 
The 
Mr. 


employes. was gold- 


it 


weapon used 


headed, and Masters carries with 


him. 
~ 


According tothe California Architect, plank 
from redwood trees 


sawed in that State 
from 10 to 11 feet in width. 


are 





besides this,’ 


Improved Car Wheel Borer. 
The accompanying engraving represents 
a car wheel borer recently brought out by 
the Putnam Machine Co.,of Fitchburg. Mass. 
N. Y. office, 115 Liberty St. The design 
embraces new and desirable features which 
experience and thought have suggested. 
The machine is fitted with power crane, 
automatic safety stop, and hub facing at- 
tachment. The chuck has 
ranged to be operated both universally and 
independently, and will receive wheels from 
15 to 42 inches in diameter. It is claimed 
that wheels can be centered truer on this 
machine than on those of the ordinary pat- 
tern. The vertical pressure and end thrust 
of the cutter head is received on an anti- 
friction ball bearing of 40 hardened steel 
balls 14 inch in diameter. 
The chuck spindle is of improved con- 


five jaws ar- 


struction, and runs in a_ babbitt-lined case, | 


which provides for wear, and retains the 
precision of the chuck relatively to the bor- 
ing spindle. The chuck spindle is hollow, 
which allows borings, chips, etc., to fall 


into a pit in the interior of the machine, | 


whence they may be easil# removed. The 
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Colony road at South Boston, and the second 


was shipped to the Boston and Albany R. 


R.,*East Albany, N. Y., and the manufac- 
‘turers have three more under construction 
for other New England roads. 


ee 

Mereury Plumb Bob. 
This plumb bob is made of a 
solid steel rod, bored out and’ filled 
with 
ened, and the body and point are 
ground. It and 
furnished with a braided silk line. 

The length is 4’, the diameter 
a little less than $’’, and the weight 
3) 


mercury. The point is hard- 


is 


nickel-plated 


ounces. 
The instrument unusually 
heavy in proportiof to its size, and 
the center of gravity is low. Its 
shape and small diameter render 
it more convenient than the ordi- 
nary plumb bob. It can be carried 
in the vest pocket. 


is 





These plumb bobs are made by 
the Brown & Sharpe Manufacturing 
Company, Providence, R. I. 





vertical boring spindle is large and easily | 


operated, and is provided with take-up | 
bolts, and has six changes of feed, ranging | 


from 3, to }~ inch to one revolution of 
chuck. The spindle can be run up into the 
frame so astoclear the throat of the ma- | 


chine and give full play to the crane. 
The boring spindle has an improved ar 


rangement, which, after the cutters have | 


passed through the wheel, stops the ma- 


. . . | 
chine automatically, in case the operator 


fails to do so. 
The hub facing spindle may be operated 
by hand, or it will advance and recede auto- 


Wheel Dresser for Use in Tool 


Post. 


| Emery 


The engraving represents a modification 
lof this well-known tool. 


As shown, it is 
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LETTERS FROM PRACTICAL MEN, 


° A Want, 
Editor American Machinist : 

Can any of your readers tell me of a pro- 
cess for blacking metals, a dead black being 
preferable? It is essential that the process 
should act on the metal itself, and be a part 
of it, and not be merely brushed on asa pig 
ment. What | something in a 
liquid form that can be applied to limited 
portions with a brush or sponge, leaving 
other portions bright. 


is 


need 


It is needed for use 
on brass, copper, nickel, zine, and possibly 
tin surfaces. 

Mepious. 


Engines for Steam Yacht, 
Editor American Machinist : 

Your correspondent O. W., Detroit, Mich., 
(Q. & A. 544), to somewhat 
“rattled” on building a steam yacht. 
If he will go to New York and place himself 
in communication with any of the ‘* Yacht 
Agencies ’ he can buy what he requires at 


seems be 


one-third the cost of a all 


He does not vive 


new vessel, and 
fitted up ready for work. 
the details of draught and speed required; 
which are very essential factors in answer- 
ing his conundrums. 

The wheel is given at 4 feet diameter and 
6 feet pitch. This indicates a draught of 














made to use in the tool post of a lathe, and 
between the revolving toothed cutters steel 
disks of same temper of cutters are placed. 
‘Tt is said that for rough work these disks 








CAR 


matically, without any attention from the 


operator except to adjust the tool to its 
cut. 
The machine 


the holes of car 


or truck wheels either straight or tapering, 


will bore 
as desired. 

The driving cone has four changes for 5 
inch belt, and by an improved arrangement 
the momentum of the motive parts may be 
checked by a friction brake on the counter- 
shaft, when the machine is stopped. 

The power crane can be quickly and fully 
controlled by the operator, and will swing 


the heaviest wheels to the center of the 
chuck, and will also remove and lower 
them with rapidity. The machine weighs 


18,500 Ibs. 

Each machine is furnished 
shafts, one patent cutter head, with a set of 
‘* Mushet ” tools, 
The first of this pattern ever built has 


with counter- 


cutter, gauge, wrenches, 
etc. 


recently been placed in the shops of the Old 











WHEE! 


S0ORER 

the life of the 
The manufacturers are the Sterling Emery 
Whee! Co., West Sterling, Mass. 


ee 


more than double cutters, 


Mr. Lodge, of the firm of Lodge, Davis & 
Co., Cincinnati, devotes his time and atten 
tion to the management of the shops, and 
that he does this in a manner to win thecon 
tidence and esteem of the employed there is 
shown by the fact that on Christmas eve they 
surprised him by presenting to him a ver) 
elegant and complete silver service 


The Panama Canal project appears to be 
ina bad way, both financially and from an 
It is doubtful if 
in this generation, at least, the canal will be 
There this better 
prospect for the Nicarauga canal, although 


engineering point of view. 


is at time 


completed. 


operations on this have not been begun. 


The race is not always to the swift. 


about five feet, which is 
ubout an average, more steam 
yachts having less than more. 
Twelve knots an hour for a 
yacht of the dimensions — in- 
dicated would be a fair speed, and 
would require an engine of 85 indica- 


ted horse-power and a boiler of 640 feet heat 
ing surface, and grate surface 4 per cent. of 
The 
engine, if of 12 in. stroke, would require to 


the heating surface, or 25 feet sq. feet. 


be driven 250 revolutions per minute to give 

the required power, or 500 feet per minute 

of piston speed. 
The engine to develop this 


power, on 


boiler pressure of 100 pounds per square 
inch would, if a compound and cut-off at 6 


inches of the stroke, or say 7 inches, be 7 
inches high pressure, 15 inches low pressure 
by 12 inches stroke, with a surface or out- 
board condenser, air pump, ete. 

It would have to be a very carefully de- 
signed single crank engine to bear 250 revo- 
lutions per minute without undue vibration 
and straining of the engine. The better plan 
would be a vertical compound, cranks at 
right angles and counterbalanced. 

The blower for so small an engine would 
be a nuisance. The better plan would be a 

ventilator carried 
four times across the up-take in 


simple coil, or pipe, 


three or 
base of the funnel, and then into the closed 
ash pit, or about the fire, as required, thus 
feeding the fire with waste heat from the 
boiler furnace. 

Your advice to employ a competent en- 
vineer is eminently sound. 

STEAM YAOHT. 


San Francisco, Cal 


Oil in Boilers—Graphite Packing, 
EKditor American Machinist : 

The paper on ** The Use of Kerosene Oil 
in Steam Boilers and on Graphite Pipe 
Joints,” written by Mr.Lewis F.Lyne,M. E., 
Jersey City, and read before the American 
Society of Mechanical Engineers at Phila- 
delphia, has already been published in your 
paper. It has been submitted to a friend of 
mine, one of the best steam engineers in the 
State of New Jersey, and he writes as fol 
lows 

**] return the paper on ‘ The Use of Kero- 
sene Oil in Steam Boilers and on Graphite 
Pipe Joints,’ and thank you for the privilege 
of reading it. | have heretofore used pe- 


troleum, and not kerosene oil, but would 
have used kerosene in absence of crude pe- 
troleum. I shall 


kerosene, as I can endorse the fact recorded 


Hereafter, however, use 
in the paper, that if crude petroleum is not 
used with discretion it will,in muddy water, 
form a paste and work injury to the boiler. 

‘‘T have long used an apparatus on my 
feed pipes to introduce the petroleum to the 





boiler under 
greater convenience, and I do not find that 
my feed pipes ever contain a deposit of any 
kind. Furthermore I never have to do any- 
thing except to wash out the boiler while it 
.is cold. I am glad to know that my own ex- 
perience has been demonstrated so clearly 
by the experiments described in Mr. Lyne’s 
paper. ’ 

Concerning packing he writes: 

‘I do not quite agree with Mr. Lyne, that 
asbestos packing is the best. I have for years 
used pure graphite and I have never had a 
leaky joint. I have joints made in 1882, and 
they have never leaked and will never leak. 
My methodis to use five pounds of rubber and 
10 pounds of ‘ Perfect’ graphite mixed to- 
gether. [ roll it out 4 inch thick and cut my 
packing to the required shape and screw 
down hot; that is, I follow it with a wrench 
as the boiler, etc., get hot. [do not know 
whether this method is more expensive or 
not; 1 use it because I have both the rubber 
and the mixing mill at hand. 

Joun A. WALKER. 


Brass Foundry Matters. 
Editor American Machinist: 


I was much interestedin your article in 
regard to the association of foundry fore- 
men. 

Foundry art and literature (especially 
brass foundry) have been sadly neglected, 
and to none isthis more apparent than to the 
person that is looking for it. 

There are, to be sure, some works on brass 
founding that can be used for reference, but 
nearly always when you get a difficult job to 
tackle they fail to give the desired informa- 
tion. 

I have studied several so-called founders’ 
guides and assistants, and, beyond a few 
general instructions have never been able to 
get much practical assistance from them. 
But on the other hand I have derived a 
great deal of information from the articles 
in the AMERICAN MAcHINIst, especially those 
by R. E. Masters. But they have been 
mainly on the subject of heavy iron casting 
and of course, not being in my line, did not 
impart the information desired. 

There are in this country quite a number 
of brass foundries engaged in the produc- 
tion of builders’ hardware, and it has been 
my lot to work in quite a number of them. 
I have yet to find that (with one single ex- 
ception) the parties in charge of those 
foundries ever pretended to make any study 
of the properties of metals, or the most eco- 
nomical method of mixing and melting them. 
In some of those foundries the foremen were 
not even moulders themselves, and yet the 
company that employed them was always 
wondering why it was that their work was 
I know of one that 
was in charge of one of the largest concerns 
of its kind in the country, who, happening 
to see some work that one of his men had 


not as good as others. 


dumped quite hot, and on exposure to the 
air it had turned black, said in all serious- 
‘‘T guess you must have put 
much charcoal on your moulds.” 

It has also been my experience to find 
that moulders generally are very much in 
the habit of taking for granted what may be 
told them by others, without once “suspect- 
ing that they might possibly be wrong. | 
have been a constant reader of the AMERICAN 
Macuinist for five years, and never adopted 
any of its suggestions until I had fully sat- 
isfied myself that they were correct, and in 
some instances I found myself practicing 
Most 
moulders are apt to think they know all 
about it, and that their way is the only one, 
and it is a hard matter to get them to adopt 
anew idea. A case in point came under 
my observation not long since. 


ness: too 


improvements on those suggested. 


In trying 
to devise means to get better castings, I 
found that I could improve the work by not 
cutting a riser from the top castings in the 
flask, as it only made an outlet for all the 
had 


occasion to give this work to one of my 


gas generated to whistle through. I 


men, and told him of my experience, and 


that | would like him to try the same. In- 


stead of doing what I told him, he took the 
advice 


of the next man to him, and went 


. | 
pressure, simply because of 


ahead the old way. When I asked for an 
explanation he said that so and so did not 
think it would work. Of course I bad to 
inform him that things had to be done the 
way I wanted, no matter what the other 
man thought. The next week there was an 
article in the AMERICAN MACHINIST sustain- 
ing my point exactly, and I showed it to the 
moulder in question. A short time after they 
were talking it over among themselves, and 
I had the pleasure of hearing the other man 
“ What does he 
know anyway, only just as he reads it in 
books?” And yet this man could neither 


say, in reference to me: 


read nor write his own name. I give 
this as an illustration to show how 
little foundry literature is looked for, 
and I find the same to be the case in 


regard to those working for me at present. 
I have eight apprentices, and I do my best 
to encourage the habit of reading amongst 
them, feeling that by so doing I would get 
just as much benefit myself as they. But 
there is only one that shows anything like 
the interest that I would like to see in that 
respect, and he is to-day so far advanced 
ahead of the others that they can never hope 
to catch up; and yet they feel jealous, and 


haga 


| | 
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holder /, which works on the pivot B. In | 
this holder the tool A is secured by means | 
of the set screws Z# #, the heads of which | 
project into the slot Y cut in the endof the 
bar C. The object of this design of slotting 


machine bar—as will be readily seen—is to 
relieve the tool A of the pressure against 
the work on its return or upward motion, 
which is accomplished by the tool holder A 
rotating slightly around the pivot B at the 
commencement of the upward stroke, and 
when completed the tool is at once pressed 
into its correct position for cutting by the 
spring @ and holding it in readiness for the | 
downward movement of the bar. Similar | 
letters in the different views represent the 
same piece of mechanism, otherwise I be- 
lieve a further description is unnecessary, as 
the drawing will explain itself. 

A. S. Brrau. 
=> . 
Annual Report of the Chief of the Bureau 

of Steam Engineering. 





We have received, through the courtesy 
of Geo. W. Melville, Chief of the Bureau of 
Steam Engineering, Navy Department, a 
copy of his annual report for the year 1887. 
In addition to the usual account 
of work done, expenditures, esti- 
mates, etc., the report contains 
much pertinent comment, opinion 
and recommendation. 

Engineer Melville is of the opin- | 





SLoTreED Dritt Rest. 
seem to think I accord him favors which I 
deny to them. 

I would like very much if the association 
of foundry foremen was extended outside of 
New England, so that I might be able to 
take advantage of it, in the hope that it 
might be instrumental in awakening an in- 


rightfully belongs. 
Ricuarp M. WHittaKer. 


That Slotted Drill Rest, 
Editor American Machinist: 


Under date of December 31, Frank H. 
Richards says of the solid slotted drill rest : 

‘If the lathe carriage is not of the tilting 
kind, or has not some ready device to raise 
and lower the tool post, it is difficult to set 
the solid slot just right, and, as usually hap- 
pens in such cases, pretty near is good 
’ We have no difficulty whatever 
in attaining the proper height with our *‘sol 
id slot.” It is probably not fashioned af- 
ter the Richards pattern, but is something 
like the sketch. The slot should be 1} or 2 
times as long as the drill shank is wide. It 
will now be clearly seen how a fine adjust- 
ment for height can be made by moving the 
tool block a fraction of an inch toward or 
from the center of the lathe. 

J. E. McConne t. 


enough.’ 


Ice in a Steam Pipe. 
Editor American Machinist : 

I have had an interesting question suggest- 
ed to me lately by some experience with 
steam heating apparatus, and I would like to 
call out some experience on the same point. 

Suppose a pipe to be takenoff froma boil- 
er and run 200 feet underground to heat a 
large room. Suppose the pipe becomes fro- 
zen during a shut-down, so that about a foot 
of it is filled solid with ice. Now if steam at 
90 pounds pressure be turned on, what will 
be the result ? Willit melt through, and, if 
so, how rapidly ? 
pressure steam behave ? 

[I have put the question in the particular 
form in whichit occurred to me. Circum- 
but I would 
like to know if any one. has had experience 
in this direction. 1 think it will be interest- 


How would low pressure 


stances will differ, of course, 


ing. 
J. Torrey. 


Slotting Machine Bar, 


Editor American Machinist 


I have sent to you a drawing of a slotting 
machine bar as made by me. In the drawing 
the bar is marked C; its lower end is formed 
so as to allow a rectangular slot to be cut 





through it, In this slot is placed the tool 
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ion that the number of engineer 
officers in the service is entirely 
inadequate, and the number is, by pro- 


vision of Congress, rapidly decreasing. 
When the contemplated reduction is complete 
there will be but 170, and many of these 
must attend to shore duty, while the class 
of vessels now building, owing to compli- 
cated machinery. will require the services of 


terest in the foundry, and placing it where it | more engineers than any vessels now in ser- 


vice. He thinks the reduction should be 
stopped at once, and we think in this he is 
quite right. The utility of the kind of ves- 
sels likely to be in service in the future will 
more than ever before depend upon the 








| an engineer’s constant attention. 
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these details to suit themselves, often re- 
quiring the engineers to stand regular 
watches in the engine room at all times, day 
and night, whether there is anything to de- 
mand their attention or not. 

‘Standing a watch, as does the officer of 
the deck, with duties pertaining to military 
routine to perform, is one thing, and stand- 
ing watch, as engineers are frequently re 
quired to do, over a mass of cold cast-iron, 
is quite another. The latter is neither in- 
spiriting nor healthful to the victim. The 
arrangement of these details should be left 
to the department, commanding officers be- 
ing allowed to change them only in case of 
emergency. The number of engineers sent 
to each ship should be arranged according 
to the importance and complication of the 
machinery, and nobody is more competent 
to judge of this than the bureau of steam 
engineering. Where the number of engin- 


_eers is sufficient, they should be required to 
| stand watch, but, when under steam, on the 
| main engines only. 


No engineer should be 
required to stand a watch except when 
there are duties to perform which demand 
The idea 
that an officer is not doing his full share of 
duty when he is not as uncomfortable as it 
is possible to make him is too prevalent in 
the service. It will be found that engineers 
will take more interest in their duties and 
perform them much more satisfactorily when 
they are not required to perform imaginary 
duties for which no necessity exists. * - 

‘‘Not very long ago, onboard a ship which 
is full of machinery, the chief engineer com- 


| plained that he was unable to do the neces- 


sary overhauling and repairs, as he was not 
allowed the use of his men. The reply of 
the commanding officer was that the pres- 
ence of the men atthe drills could not be 
dispensed with, and that if repairs to the 
engines were necessary they could be done 
at night. The result of such action is inef- 
ficiency of the motive power and unduly 
rapid deterioration of the boilers and ma- 
chinery. The average life of our boilers is 
less than it should be, and many of our 
engines, although originally economical, 
have become wasteful of fuel simply from 
want of attention, while the labor which 
should be used on them is diverted into 
other channels. This must all be changed, 
and changed quickly, if our vessels are to 
be kept in effective condition. The depart- 
ment enlists men for the engineer’s force for 
the purpose of manipulating and taking 
care of the machinery, and they should not 
be employed for other purposes while this 
work remajns undone. None of these men 
should be employed in any 
work other than that for 
which they were intended, 


without the previous state- 
ment of the engineer in 


charge that his department 
is in such a state that their 
services can be spared ; this 


statement to be recorded in 
the steam log book. The 


coal heavers should be con- 
sidered as a permanent part 
of the engineer’s force, as 
yas intended when the rating 
of coal heaver was _ estab- 
lished.” 

It is, according to the re- 
port, impossible as 
good a class of machinists 
and other artificers as is de- 
sirable. The pay, it is con- 
cluded, should be greater in 


to get 














Fig. 1, 
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some cases, but the chief 
trouble is, todo away with 
the cautious language em- 





ployed by Engineer Melville, 
because they are not decently 
used. He thinks this should 
be remedied, as the services 
of good men are necessary. 

hard are 
struck—in a dignified way 

at the senseless red tape of 
of the naval depart- 


blows 


some 








Fig. 3. 


StortinG MACHINE Bar. 
qualifications of the engineer corps, and in 
an emergency, engineers cannot be enlisted 
and properly qualified to look after the ma- 
chinery in a few days. 

Attention is called in the following to 
what is perhaps a mild form of large headed- 
ness, and the love of showing authority : 


‘| would call attention to the various ways 
in which commanding officers interpret the 
duties of engineers on board ship. Some 
very rightly leave the arrangement of 


watches and the distribution of duties to the 
chief engineer, holding the latter strictly 
responsible for the faithful performance of 
subordinates and for the 

Many 
arrange 


the duties of his 
efficient working of the machinery. 
commanding ofticers, however, 


ments. The navy yards are 
replete with absurd — ar- 
rangements, and ‘ there is 
too of the military 
principle at our yards to enable them as 
manufacturing concerns to carry on their 


much 


business with proper economy or dispatch.” 

Altogether, the Chief Engineer’s report is 
interesting reading, and we regret that we 
cannot give space to more of the interesting 
and valuable suggestions it contains. 

ellie 

The land tenure, the telegraph and the 
protection of the surplus earnings of the 
frugal of small means are leading questions 
now before the country, and our representa 
tives are called upon to formulate and put 
in force the sentiment of the people as it 


may find expression.— 7'he Jeweler’s Journal 








of 


m 
n- 
to 


ye 
on 
1d 
ri 
of 


in 
rs 
id 





Janvary 21, 1888 


English Boiler Inspection. 
By W. H. Boorn. 


FOURTH PAPER. 


It will naturally be supposed that in the 
course of many years of inspection the 
furnaces of a steam boiler have been found 
a weak part. Insurance companies are 
called upon to make furnace defects good 
more frequently than anythingelse. Owing 
to the severe punishment to which the 
plates of a boiler are put which are exposed 
to the direct action of fire, it is generally 
conceded that plates exposed to fire should 
not form a portion of the outer shell if they 
should not be in tension. Hence the ex- 
ternally fired boiler is very little used, ex- 
cepting at collieries where the use of rub- 
bish as fuel necessitates a large grate sur- 
face not attainable in an internally fired 
boiler of the Lancashire or Cornish type. 
When, however, the plain cylindrical boiler ; 
is employed it is usual, in the best practice, 
to make the first plate—that immediately 
over the fire—of great length, so as to 
avoid the necessity of having a seam of 
rivets exposed to flame. When this is the 
case, and the plates are anything over 3” 
thick, there is every probability that the 
seam will become overheated, and fractures 
will occur which are liable to extend into 
the body of the plate beyond the rivet 
holes, and so bring about an explosion. 
Lancashire boilers are rarely found set 
with the external furnace. The writer, 
however, knows several instances of this 
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of a tube with one or more hoops at inter- 
vals of a few feet gave practically a strength 
to a long tube equal to that of a short tube 
of alength equal tothe distance between 
the hoops. This opened up a wide field in 
construction boiler work, 
higher pressures possible. It also rendered 
possible the continuance of thin plates, for 
as with outside furnaces it is equally true 
of internally fired tubes, that when plates of 
over § thick are united by rivets as an ordi- 
nary lap joint, there is a great risk of over- 
heating taking place at the seam. Thus ,’; 


| became a quite common limit of thickness, 


and when plates of half aninch were em- 





Fiy. 3. 


BoiLER INSPECTION. 


at the overlap on the fireside. The discovery 
of the effect of stiffening rings led to fur- 
nace seams being constructed of the forms 
shown in Figs. 1, 2, and 3. Fig. 1, the 
tee iron seam, is a good strong form, 
but having rivets exposed to the fire and 
double plate thickness, is liable to overheat 
at the overlaps of the plates. It also exposes 
one overlap edge against the direction of 





mode of setting being employed, notably 
in Yorkshire, where a high regard is had 
for the revolving furnace. This furnace 
device works best with a wide grate, 
and so is often placed beneath the boiier 
and is productive of danger, and necessitates 
frequent renewal of the first bottom plate, 
especially when the water is at all of a 
scaling nature. Speaking generally, then, 
it may be said that inspection has led to a 
preference for internal firing, though doubts 
may be thrown on the economy of this 
method, it being quite probable thata better 
combustion may be obtained with externa] 
fires, owing to the ease with which the 
furnace width and height may be chosen at 
will to suit the fuel and draught and 
other conditions. As before stated, furnace 
faults are numerous, and the danger to 
which the internal furnace is more particu- 
larly exposed, is that of low water and con- 
sequent overheating of the plates, which, 
losing tbeir rigidity, collapse under the 
pressure, and often a furnace is almost 
flattened, sometimes taking quite grotesque 


shapes that would hardly be thought 
possible. When inferior material has 


been used, such deformation rarely |takes 
place without a tear in the plate, and 
through the opening thus formed a mingled 
torrent of steam and water is violently 
ejected, sweeping the fires from the grates 
and hurling these with the grate bars and 
fire-doors out at the furnace mouth like the 
discharge of a cannon. This liability to 
tear has brought about the utmost care in 
selecting suitable material for furnaces, 
hence the use of Lowmoor plate for the 
crowns. Now, however, furnaces are 
almost invariably made from mild 
of from 26 to 33 tons tensile strength, and 
capable of enduring almost unlimited | pun- 
ishment. So constructed, a furnace crown 
may come down without causing further 
mischief. 

For many years furnace tubes of 
cashire boilers were built up of 
rings, simply lap-jointed and _ telescoped 
together, or of parallel rings of plate alter- 
nating in and out. Fairbairn, who founded 
the Manchester Steam Users Association in 


steel] 


Lan- 
conical 


1854, experimented largely on tubes to as- 
certain their resistance to 


tubes collapsed more readily than short ones, 
owing, doubtless, to the support of the end 


») 


plates being less effectual than with shorter 
He found further that the encircling 


tubes. 


the flames. It has, however, a further fault : 





and rendered | 
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ployed they almost invariably became burnt | ed sees described ne ya : - ; iN® | they were cool the day follo 
portable form, as made by Pedrick & Ayer, expanded a full ’ 
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In this seam, which is formed by outflang- | pump was used, located about 250 feet from 
ing the ends of each ring of plates, to be| the generator. A storage reservoir was 
connected, and uniting them by rivets pass- | deemed necessary for a strong and even 
ing through the plates, and an intermediate | pressure of air on the gas, and one was at- 
strengthening ring, as shown in our sketch, | tached prior to the test made. 
there is nowhere a double thickness of plate “On Nov. 24, when 2 48” tires, of Le- 
exposed to the action of the fire, and the | high Valley R. R. Co. were taken off, a 
rivets are entirely in water. This seam, in-| burning hoop of {” pipe, with ,',’ holes 
deed, appears to be as perfect as can be de-| drilled 1}’’ apart, was used; these tires 
signed, and though claimed as difficult of | were 3” thick and had ,',”’ shrinkage; they 
repair, owing to the fact that its large di-| were taken off in 30 minutes each. Two (2) 
ameter forbids its insertion at the front end | 44” tires of Pennsylvania R. R. Co., with 
plate furnace openings, and requires the end | standard shrinkage, were taken off in 4} 
plate or boiler head to be removed if a seam | minutes each. Next came a pair of 54” 
has to be removed, still many repairs are not | tires of Lehigh Valley R. R. Co.; these they 
needed, and this seam is certainly the best, | had tried in every conceivable way to take 
as shown by its almost universal adoption, | off themselves, but without success : the 
and the opinion of inspectors. The neces- | tires were rusted to the wheel centers, and 
sity of strengthening the furnace tubes of | these centers were both cracked in their hub 
old boilers, to allow of higher pressures be-| around the axle. As the tire expanded the 
ing employed, has led to various forms of | cracked center also expanded; this might 
stiffening rings, notice of which I must de-| have been carried on indefinitely without 
fer to a future paper. any result other than the opening of the 
cracked wheel center; this center was, how- 
ever, cooled with hose, when the tire came 
off easily; the second, although cracked 
worse than the first, came off in 40 minutes. 
|The tires taken off these broken centers 
were measured while hot, and again after 
wing. They had 
'; the tire was no : 
Philadelphia, Pa. In this issue we show | ;),,. largest way was % nee saa ae 


the device as arranged permanently. With | cold, and the smallest diameter was }” 
this apparatus the heating is done by gas larger than when cold. This variation in the 
made by the apparatus itself, burned at peT- | diameter was caused by the fracture in the 
forations in the hoop shown, which encircles hub, without an equal expansion of the cen- 
the tire. We refer those who desire a more 


ters. 
detailed description to the number of the 


AMERICAN MAcuinist referred to above. 
Since our previous illustration the apparatus ' 
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Apparatus for Heating, Setting and Re- 
moving Locomotive Tires. 





In our issue of May 21, 1887, we illustrat- 


This test was made in the presence of 
Master Mechanics Kinsey, Mitchell, Clark, 
Hofecker and Campbell, of the Lehigh Val- 
ley R. R. Co., and Mr. Garrett, Master Me. 
chanic of the Pennsylvania R. R. Co. The 
storage reservoir for air gave a steady and 
reliable pressure of air throughout. The 
flame was an intense blue one, showing that 
combustion The quantity of 
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oil used averaged from half a gallon to three 
quarts to a tire, a gallon of oil being used 
up in about 13 minutes. These tests were 
all made in the open air, and at times in face 
of a strong wind, which blew the flame 
from the tire, causing it to work to a disad- 
vantage as regards length of time required 
for each tire.” 
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A fusible plug, or more properly a fusible 
ring, is in use in steam boilers in England. 
This ring is inserted in the end of the plug, 
which enters the boiler quite a distance, and 
into the ring is driven a second gun metal 











APPARATUS FOR HEATING, 





SETTING 


plug. This encloses the ring between two 
gun metal surfaces, exposed to the heat. 
We should assume that the ring being pro- 
tected from the water, except at the end, 
and being between two good conductors, 
would be less likely to fail to melt when oc- 
cdsion required. 





CO 

= — = The Apprentices Exhibition in London, 
which we have previously noticed, appears 

Apprentices of 

from one to tbree years’standing exhibited 


to have been a success. 


nD RemovinG Locomotive T1Res. model engines, lathes, dynamos, small tools, 





collapse. He 
found, of course, that alap-jointed tube was 
weaker than one made perfectly circular in 
cross-section, and he found also that long 


it is liable to become notched down from 
the edge of the vertical web to the base. 
This peculiar action or disintegration,though 
hastened by corrosive action of the water, is 
due to a mechanical The joint 
generally gets hot and expands; the thin 


action. 


vertical web is completely surrounded by 
water, and therefore much less hot than the 
body of the ring, and does not expand equal- 
ly. Something has to give way, and this 
something is the extreme edge of the T web, 
which opens out in minute cracks; these 
extend under the oxydizing action of the 
water, as shown in the Fig. 1. 

Fig. 2. The Bowling iron hoop exists also 
in an almost similar shape in steel as the 
Bolton hoop. It 
T seam as regards overheating, but avoids 
the web action of the latter, and is generally 
a good seam, quite largely used even now. 
It was first introduced as a means of provid- 
ing longitudinal elasticity in the tubes, but 
itis doubtful if it affords any. Both the 
foregoing joints give way before Fig. 3, the 


has the same faults as the 


Adamson flanged seam, invented by Daniel 
Adamson, of Manchester ship canal fame. 


has, in bothits stationary and portable form, 
come into quite extended use. As a matter of 
general interest we append the following 
report of tests made in running and setting 
tires - 


Reporr oF TESTS MADE WITH APPARATUS FOR 
HEATING, SETTING AND ReEMovING TIRES 
At West PHILADELPHIA SHOPS OF PENNSYL- 
VANIA R. R. Co.: 


“On Sept. 22, 1887, six (6) 48” tires 
were taken off in from 5 to7 minutes each. 

“On Sept. 26th, six (6) new 48 
3” thick, with standard Pennsylvania R. R. 


shrinkage, were put on in from 12 to 18 


tires 


minutes each. 

‘‘In the above tests a burning hoop 14” 
diameter with 4’ holes, drilled 1%’ apart, 
was used. 

‘On Oct. 20, took off 4 68” tires, aver- 
aging 15 minutes to a tire—the burning 
hoop was made of 1” pipe, with 4” holes, 
drilled 14” 
air pressure was from 8 to 15 lbs., 


apart—in all the above tests the 
and no 
storage reservoir,was.used forthe air, An 8” 





etc. It is very generally believed that the 
exhibition isa success, so far as encouraging 
apprentices to better effort is concerned. 
a 
An English invention relates to  set- 
squares for draftsmen, having one of the 
edges beveled at various angles. It is just 
the kind of set-square that a draftsman in 
this country would relegate to his depart- 
ment of curiosities. 
aa 
The drift of popular opinion is, that the 
coming railroad passenger train will be 
heated by steam from the locomotive, either 
live or exhaust steam. We incline to the 
opinion that exhaust steam will be used. 
ae 
The use of steel castings is becoming so 
extended in England as to alarm the iron- 
founders, who see their prospects for work 
slipping away from them. 
———— 


The Locomotive has an account of the ex 
plosion of nine saw-mill boilers in October 
1877, and only one boiler of a locomotive, 
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| Opportunities of the Small Manufacturer. 


Itis doubtless true that the enormous con- 
centration of capital that characterizes 
nearly every operation of the present day 
makes it more difficult for the individual of 
limited means to engage in business for him- 
self, but in most kinds of legitimate busi- 
ness it is by no means so difficult as it is 
assumed to be. In manufacturing, for ex- 
ample, notwithstanding the tendency to con 
centration, the greater part of the business 
of the country has come up and will con- 
tinue to come up from small beginnings. 
This is particularly true of the machine 
business, and allied industries. The large 
machine shops of to-day were the small 
ones of a few years ago, and there appears 
to be proportionately just as many small ones 
as ever there were, going through the pro- 
cess of growing up. The letters from man- 
ufacturers which we publish each year tell 
the story in this respect. The majority of 
them speak of enlargement of works or 
added facilities. And this has been going 
on from year to year, and every year small 
shops are added to the list, the fittest of 
which will tell the same story of growth. It 
requires more knowledge at the present 
time to start in a small way in the machine 
business and work up successfully than it 
did thirty years ago, but there is more 
knowledge in these matters now than then. 

The machine business is probably better 
adapted to this process of growing up than 
most other manufacturing enterprises. There 
is less limit to the skill and tact that can be 
profitably employed in a small business. 
And when men of recognized abilities as 
mechanics start in the machine business, a 
knowledge of the fact that they can give 
personal attention to everything, is very 
likely to bring them work, and the gradual 
expansion from the small to the large shop 
begins. Growth of this kind is healthy , and 
the large works growing up from such be- 
ginning are likely to be well appointed and 
looked after. 

Many small shops started by men of abil- 
ity get very material help from large ones 
Work is wanted from the large shop that 
the manager does not care to undertake, but 
he likes to send a customer where his work 
will be well done. There is a good deal of 
courtesy of this kind extended. 

So far, then, as the machine business is 
concerned, it does not seem likely that the 
movement towards centralization will seri- 
ously affect those who want to startin a 
way. And we think the same is 
true of a good many other kinds of manu- 
facturing, but to succeed from small begin- 


modest 


ning requires more tact than formerly, and 
harder effort. If ‘‘ trusts’? become the or- 
der in machinery, then the chances of the 
small manufacturer will be nearly hopeless: 
the crushing-out process to which monopo- 
lics of this kind resort will leave him hope- 
But we do not believe this will be the 
There is too much independence 
amongst machinery manufacturers, to be 
satisfied with the restraints of the modern 
trust. It does not suit the kind of intelli- 
gence that is engaged in the machine busi- 


less. 


case. 


ness of the country. 
8 dpe 
A Case of Recklessness, 

During the investigation of the causes 
leading to a recent serious collision which 
took place on the Northeastern Railway, 
England, the fact was developed that the 
engineer of one train had been on duty 175 
hours on the day preceding the accident, 
and after arest of only 74 
come on duty, had at the time of the acci- 


hours had again 


dent been on duty nearly 13$ hours, and, had 


the accident not prevented, would have 
been on duty about three hours more. 
This makes 31 hours duty, and 7} hours 


rest out of 884 consecutive hours, assuming 
that he was so situated that the whole of 
the 7} hours was available for rest, which is 


not probable. 
train had been on duty nearly 14 hours, and 
had it not been for the collision would have 
been on 18 hours. 

Such hours of service for men upon whose 


The engineer of the other 
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shoulders rest such responsibilites, who 
must exercise such constant and unrelaxing 
vigilance as is required of railroad engin- 
eers, is against nature, and should by no 
means be tolerated. 

If a railroad company allows its rolling 
stock to become run down and worn out to 
such an extent as to be unsafe, and such 
conditions result in accidents causing loss of 
life, the company is justly held responsible. 
Are they really any less responsible for dis- 
asters which may occur as a result of the 
wearing out of employes upon whom re- 
sponsibilities rest, by hours of duty of such 
length as to be a violation of the laws of 
nature ? 

There are no moments of relaxation for a 
railroad engineer while on duty ; every fac- 
ulty must be constantly employed, and no 
man can endure such hours without sooner 
orlater breaking down, with the probable 
result of a serious accident. 

In the interest of the men, the companies, 
and the traveling public, no such hours 


should be tolerated. 
Mie: 


In one of the letters from manufacturers 
which recently appeared in the AMERICAN 
MAcuinist is this passage : 

We have to note a slight advance in 
wages during the year, but with improved 
methods it does not appear that our engines 
cost us any more than previously, nor have 
we been able to get any better prices than 
heretofore. 

There is, perhaps, a chance to read be- 
tween the lines here. No doubt the com- 
pany from which this letter came have im- 
proved their methods; they are well known 
as being progressive in this respect. But 
is it not possible that the incentive of better 
wages has induced that good feeling on the 
part of the workmen that brings about in- 
creased production ? 
ie 





The newspapers in some parts of the 
country are lending themselves to the work 
of making out a lack of mechanics and 
laborers in those sections, and so securing 
immigration from other parts of the country 
to fill the assumed want. In the majority 
of instances, mechanics who scrape together 
just enough money to get there, find nothing 
to do and their prospects materially worse 
in every way than in the places they left. It 
is despicable business on the part of the 
press. Our advice to mechanics is: pay 
but little attention to anything you read in 
the papers about plenty of work and high 
wages in some other part of the country. 

AE 

As an evidence of the difference between 
honest and ‘‘scamped ” work, we remember 
an instance where a manufacturer was fur- 
nishing a certain class of work in which the 
weight had been carefully cut down to what 
was believed to be right for the purpose. 
Finding himself undersold, he investigated 
the matter and found out that the castings 
(they were of bronze) for his work actually 
cost him more than the finished product of 
his competitor was sold for. 

es Aes 

Machinery manufacturers in this country 
are recognized as an intelligent part of the 
citizenship of the country; similarly, me- 
chanics working at the trades connected 
with building macbinery are recognized as 
Put this and that 
together, and there is reason for the almost 
labor troubles in 


men of high intelligence. 
entire absence of serious 
this industry. 
lie 

The American Macninist has, during the 
nast six years, endeavored to show that the 
use of crude oil for steam making could 
not compete with coal economically, except 
in rare cases, unless prices were changed m a- 
terially. It has always, so far, been an 
elementary question in arithmetic, about 
which there ought to have been no trouble. 

tis 

The tirst instance of the holding of a reg- 
ular meeting of an English scientific society 
in this country will occur next fall, when 
the Council of the Iron and Steel Institute 
of England will meet here, probably in De- 
They come upon the invitation of 

iron and manufacturers. 


cember. 


American steel 
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| Two hundred and fifty members, includiny 


some of the most prominent manufacturers 
and scientists of England, Germany, Wes! 
phalia, Sweden, Italy, and Spain, have pron 
ised to attend the meeting. 
~~ 
Literary Notes. 

The Locomotive Engineer is the name of : 
new monthly journal, published at 96 Fulto: 
street, New York. It is ‘‘ devoted to th 
special interests of locomotive engineers an: 
firemen, and to locomotive maintenance ant 
repairs.” The belief of the publisher 
is that the men to whom the paper ad 
dresses itself will be interested in a journa 
devoted especially, and in a popular way, t 
locomotive operation, and to the roundhous: 
and repair shop; hence, 7’he Locomotive Engin 
eer will, in a sense, seek a new though a wide 
tield. The editor, Johu A. Hill, is a practi 
eal railroad man, who stepped from the foot 
board to bis present position. He is known 
to the readers of the AMERICAN MAcHINis?T, 
through having contributed to its columns 
various articles upon practical railroad mat- 
ters, that brought out much favorable com- 
ment. The aim of the publishers and editor 
is to make The Locomotive Engineer an origi 
nal,spicy and instructive paper; judging from 
the first number, it is likely to be welcomed 
from the start. The subscription priceis #1 a 
year. 


DIRECTORY TO THE IRON AND STEEL 
WORKS OF THE UNITED STATES. Embracing 


a complete list of the Blast Furnaces, Rolling 

Mills, Steel Works, Forges and Blomaries in 

every State and Territory ; also Wire Mills, Wire 

Nail Works, Car Axle Works, Car Wheel Works, 

Car Builders, Locomotive Works, Wrought-Iron 

Pipe Works and Cast-Iron Pipe Works. Pre 

pared and published by the American Tron and 

Steel Association, 261 South Fourth street, Phila- 

delphia, Pa. Price, $3 00. 

This is a work of 243 pages, and the in- 
formation it contains is valuable to every 
one interested in iron and steel manufacture. 
Its compilation requires a large amount of 
careful labor. It is corrected down to 
Nov., 1887. It is well indexed for conve- 
nient reference. 


We have received the December number 
of the Transactions of the American Insti- 
tute of Hlectrical Engineers. In addition to 
the transactions of the institute, it contains 
an index of current electrical literature, 
which will undoubtedly be appreciated by 
those interested in such subjects. It is pub- 
lished at 16 Dey street, monthly, at $5.00 
per year. 














Under this head we propose to answer questions sen 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invarr- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 


(26) L. A. W., Fernandina, Fla., asks: 
Will you please let me know how many gallons of 
water per minute will flow out of an artesian well, 
575 feet deep, pipe 8 inches in diameter, and gauge 
pressure 15 pounds per square inch? Also give rule. 
A.—About 5,300 gallons per minute. For rule see 
any good engineer’s pocket book. John C. Traut 
wine’s Civil Engineer’s Pocket Book is very com 
plete on this subject 


(27) J. A. d;; Anniston, Als:, 
1. Please inform me how to braze, and if there are 
more ways tban one, please givethem. A.—Brazing 
is the art of uniting the surfaces of metals hy 
partial fusion, and the insertion of an alloy be 
tween the edges In order to join metals it is 
obvious that an alloy must be used that melts at a 
lower temperature than the metal to be joined, and 
it may also be necessary that the alloy approach as 
nearly as possible to the metals in point of hard- 
and occasionally similarity of color 
object. When two articles are to be united by 
brazing, they must be perfectly clean, bound, fluxed 
and speltered, and the whole subjected to a clear 
chareoal or coke fire, in a furnace or forge, as the 
ase may require. Different 
pending on the metals to be brazed; the time of 
exposure of the metals to the heat also depends on 
the kind of work, and in fact the whole manner of 
used, and the 


writes: 
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brazing depends upon the alloys 
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kind and form of articles to be united. To explain 
the whole subject thoroughly would require too 
much space in these columns. If you wish to learn 
every branch of this business, we 


practice. 2. How much inside lap has a Baldwin 
locomotive’ A.—That depends on the kind of 
service the engine has to perform, and the kind of 
road it has to run on. In some cases, inside lap is 
given, in others, the inside lap is avoided. The 
amount of inside lap also varies to suit given con- 
ditions. 


(28) F.T. W.,Owen Sound, Ont., asks: 
Will you inform me as to the operation of making 
a plumber’s wiped joint? A.—See Question and 
Answer 263, AMERICAN MACHINIST, June 28, 1884. 


(29) C. H. L., Canton, Maine, asks: 
What should be the speed of a grindstone 4 inches 
by 40 inches diameter. 244 inches shaft, with 10 
inch collar on each side? A.—A good speed for 
such a grindstone, for grinding teols, would be 
about 75 revolutions per minute. 


(30) J. S. P., Woodstock, Ont., asks: 
1. What are the best books on mechanical drawing? 
A.—We know of no work equal to the series of 
articles now appearing in the AMERICAN MACHINIST 
on this subject. These articles will be made com- 
plete, and will comprise the whole subject. 2. 
What is the throw of an eccentric? A —As we call 
it, it is twice the distance between the center of the 
eccentric and the center of the shaft. This is ac- 
cording to the definition given by Webster. See 
AMERICAN MACHINIsT Of Sept. 26, 1885. 


(St). We M. Ee, oe O., writes : 
Will you please inform me if the U. 8. Government 
requires something more positive to pa postage 
stamps than the present method or not. Also 
whether postage stamps are counterfeited to any 
extent or not. [ have an idea of a positive way to 
cancel these stamps, and am anxious to know if 
it is wanted. A.—We have not heard of any objec- 
tions to the present method of canceling postage 
stamps. But if you have any method much better 
than the present one, we should advise you to lay 
your ideas before the Postmaster-General. As for 
counterfeiting postage stamps, such seldom occurs, 
but we are told that many are washed. 


(32) M.S., New York, writes: I am a 
graduate of the Russian Technical Railway School. 
and have had long experience in railway shops and 
on the engine in that country. Here T am engaged 
in some machine shop as a machinist for a year 
already. T am determined to become a railroad 
engineer. Wovld you give me full informations of 
all the ways and means necessary for me to be- 
come an engineer. A.—In this country the ways 
and means necessary to rise in any profession are a 
good sound education which will fit the person for 
those positions which he seeks to fill. In addition 
to this he must be strictly honest. and full of life 
and energy, not allowing an opportunity to 
which he can honestly take advant 
him in promotion in his profession. Tf you have a 
thorough edueation which will fit you ‘or a railroad 
engineer, seek to obtain a position on a railroad, 
and then do your duty as a man in every sense of 
the word. Your second question we do not under 
stand. 

(33) C. E. B., Philadelpbia, Pa., writes: 
If A, as my draftsman, and under my pay, 
certain mechanical apparatus, which lL patent in 
his name, and manufacture as a staple article, can 
he claim royalty of prohibit me from man 
ufacturing the goods after he leaves my employ ? 
Again, if, under a misapprehension, | should agree to 
pay him a royalty, would T be bound by such an 
agreement, if I found I was mistaken in the prem- 
ises, andthat a royalty would have been unneces 
sary? A.—If the patent is in the name of your 
draftsman, without assignment to you, either in the 
patent or afterwards, he can hold everything that 
the patent entitles anybody to. Because a man 
sells his services as a draftsman to you, it does not 
follow that he sells all his future prospects. When 
a man secures a patent in his own name, without 
assignment, nothing but future 


pass 


age of to assist 


designs 


me or 


some action on his 


part can deprive him of the advantages of it. This 
answers both your questions 
(34) C. E. C., Fort Wayne, Ind., writes: 


1. Please give me your opinion on the following: A 
customer wants a flue boiler, having three flues in 
the upper row, the diameter of the center flue being 
15 inches, and the diameters of the flues on each 
side of it being 10 inches. In the lower row there 
are to be two flues, each 10 inches in diameter with 
a manhole between the two. Now will this lay-out 
make a good steamer? Will each flue draw equally, 
or will the large flue draw the heat and flame away 
from the smaller ones’ The boiler will be 52" x 24’. 
A.—lIt tous*that the large flue may draw 
some of the heat away from the smaller ones, yet 
not sufficient to cause very bad effects. We would 
advise to make the upper flues equal in diameter. 
2. Please formula for getting the proper size 
ofa lever to sustain a given weight or force, A.—In 
books relating to the strength of material it is 
proved that the strength of rectangular beams varies 
in the same proportions as their breadths, that is to 
say, if it requires 4 tons to break a beam 4 inches 
wide, it will take5 tons to break a beam 5 inches 
wide, or 6 tons to break a beam 6 wide, 
leaving the other dimensions the same in all the 
beams. If the beams are exactly alike in all dimen 
sions except the depth, then their strength will vary 
directly as the squares of their depths. Thus: if we 
which are 4, 5, and 6 inches deep, 
n all other respects, then the ratio of the 


seems 


give 


inches 


have three beams, 
but alike j 


‘weights which will break these beams will be as the 


oa 
should advise | 
you to go in the shop, and learn them by actual 
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squares of 4,5 and 6 that is,as 16. 25 and 36. Again, 
it all the dime nsions of the beam remain the same 
excepting the length, then the strength of the beam 
will vary inversely as those lengths, that is, if one 
beam is twice as long as another the strength of 
| the latter will be only % that of the former. Com- 
| bining all the three foregoing elements of size. 
|namely, length, breadth and depth, we find that 
strength of a beam of any given material and size 
is in proportion to its 
square of depth 
its length. 


breadth 


to apply this formula to beams of 
different kinds of material we call to our aid the re- 
sults of experiments. Thus for instance: We find 
that a wrought iron bar 1 inch square and 1 foot long, 
supported at one end and loaded at the other, will 
require about 600 to 700 pounds to break it. These 
figures obtained by experiments are called constants; 
and hence, to find the weight which will break a 
beam of any other dimensions, we have the follow- 
ing formula: Let & stand for breadth in inches, ) 
the depth in inches, Z the length in feet, € the con 
stant in pounds, and W the weight or load in pounds. 
Bx D2xC 
L 


Now, in order 


W 


Example: What weight will break a wrought 
iron beam 2 inches wide, 3 inches deep and 4 feet 
long 

2x 32 «x 600 2x« 9 « 600 
4 F 2,700 pounds. 


Since the weight of the beam will assist to break 
it, we must deduct W of the weight of the beam 
from the answer found. If we wish to find the load 


which a beam will support with safety we employ 
the same rule as before, but instead of using the 


former constant we only use 1-5 or 1-6 of the same, 
that is to say, we adopt a factor of safety of 5 or6; 
sometimes a factor of 10 is used, depending on the 
conditions in which the The constant 
for the different kinds of material can be found in 
any good engineer's pocket book. It should also be 
remembered that the foregoing rules are only ap 
plicable to quiescent loads. Having established the 
formula 


forces act. 


3x D2 x 
L 

we can easily establish formulas for finding any one 
of the dimensions of the beam. Thus, suppose we 
know the length and depth of a beam, then to find 
the breadth, we have 

Wx L 

Dx C 


w 


Or, if we wish to find the depth, ail other dimensions 
being given, we have 


Wx Z 
Bx eC D2 and DP 4 D2 
To find the length we have 
Bx Dix ¢ 
W L 


Beams should never be loaded beyond their elastic 
limits, and therefore it is not always best to adopt 
a constant obtained from tbe ultimate strength of 
material, but should be one which conforms to the 
elastic limit. 














Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 

Gear Wheels. 

Link-Belting. 

Send for catalogue of Link-Belting 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y 

Shafting Straighteners. J. H. Wells, Tampa. Fla 


See Adv., page 16. 


Steel Name Stamps, etc. J. B. Roney, Lynn, Mass 
Lamb Knitting Machine Co., Chicopee Falls. Mass 


Machine work and petteramacing. Anderson 
Machine Works, Peekskill, 
Light articles built vegeta Me the 
ing Machine Co., Philadelphia, Pa. 
The Improved Justice Hammer. 
& Co., Moline, Tl., manufacturers. 
For Electric Recording Steam Gauge, 
meter Co., 44 Barclay st., New York 
The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa 
For catalogue of 2d hand lathes, 


American Sew 
Williams, White 


write Tele 


pl ane rs, ete 


MACHINIST 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
-ark row, N. Y. . 

For the latest improved Diamond Prospecting 
Drill. address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Berryman Patent Feed Water Heater and Purifier, 
and the Economic Boiler Feed Pump. Benj. F. 


Kelley, 91 Liberty st., New York. 
Nicholson & Waterman, Providence, Rk, I., one 
46in. horizontal boring mill; 5 in. cutting-off ma 


chines; 14, 16, and 30 in. engine lathes. 
Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting W ap Drinker st., Philadelphia, Pa 
Quints’ P Auto, Steam Engine Governor. C or. 
responde nee ns em ited from mfrs. of Throttle Gov’nr 
Engines. Leonard & McCoy, 118 Liberty st., N. Y. 
The Brown & Sharpe Mfg. Co. have placed at No. 
23 S. Canal st., Chicago, Ill., a sample line of milling 
machines and other machinery with S. A. Smith. 
Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, ete.: in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 
For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st..N.¥. Send for des’n. 


Curtis Pressure Regulators, Curtis Return Trap 
Curtis Damper Regulator, See Jan. 14, p 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


-" he Holly 
¥., WH 
ED sign 
duty trials. 
For practical working drawings of machinery call 
on A. K. Mansfield & Co., 280 Broadway, N. Y. Life- 
long mechanics ; one formerly R. R. superintendent 
motive power. Important references. 

V.H. Hoffman, consulting engineer, 94 Liberty 
eae Rl Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 

Hot Water Supply. A practical treatise on the 
fittirz of hot-water apparatus for domestic and 
general purposes. By F. a 82 pages, with 25 
illustrations. 12mo., cloth, Send for catalogue 
E. & F. N. Spon, 35 Murray "9 N. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator. and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing en ines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York, 

ee for the AMERICAN MACHINIST. Two 
styles—the ** Common Sense,” as heretofore sold by 
us, and coaiied to any address at $1.00 each, and the 

New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers. the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’G Co., 96 Fulton st., New York. 

Fraser & Archer, general machinery dealers, have 
an excellent assortment of 20, 25, 26, 28, 36 and 38 
inch upright drills in stock, which they are offering 
at extremely reasonable prices. It will pay any one 
in need of drills to communicate with them before 
making their purchases elsewhere. Any one inter- 
ested in iron and wood machine tools would be 
repaid by a visit to inspect the complete line at 
their warerooms, No. 121 Che mere i. me. hs 

The series of articles by J A. Meyer, on * Prae- 
tical Drawing.”’ now cn db In the AMERICAN MA 
CHINIST, Should be closely followed by every stu 
dent. They commenced with October, 23, 1886 
issue, and up to and including January 14, 1888 
issue, 41 articles have been so far published. Copies 
containing these articles, sent by mail to any part 
of this country or Canada, at 5 cents each. AMER- 
IAN MACHINIST PUBLISHING Co., 96 Fulton street, 
New York. 

* Modern 


Manufacturing Company, of Lockport, 
send, on application, their pamouhlet, 
pumping machinery and reports of 


Locomotive Construction,” by J. G. A. 
Meyer. T e above series of articles, now running 
in the neue AN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 56 arti 
cles have thus far appeared up to and including 
the January 21, 1888 issue. Copies containing 
these articles sent by mail to any part of the 
" S. or Canada at 5 AMERICAN Ma- 


I 5 cents each 
CHINIST PUBLISHING Co. 9%) Fulton street, New 
York 














. Will put ina million gallon pump 


Henderson, Ky 
to furnish water 


Robert Manly is interested in building architec 


tural iron works at Dalton, Ga 
building a 
and machine shop at Raphne, Va 


James Gibbs is interested in foundry 


The Vicksburg (Miss.) Spoke Works and Ginnery, 


recently burned, will be rebuilt 


W. F. Remington is interested tn building a door, 





write to John Steptoe & Co., Cincinnati, 

Pattern and Brand Letters. Vande ak: Wells 
& Co., cor. Fulton and Dutch sts., New York 

Solid Nickel-Seated ‘* Pop” Safety Valves. Con 


solidated Safety Valve Co., 111 Liberty st., N 
R. Dudgeon, 24 Columbia st., New York 
ed Hydraulic Jacks and Roller Tube 
Davis Key-Seating Machines, 
Manning, Maxwell & Moore, 111 Liberty st., N.Y 
For first-class automatic engines write to Wil 
liams Engine Co., 447 North street, Baltimore, Md 


Improv 
Expanders 
kept in stock, by 


‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y 
‘How to Keep Boilers Clean” A book mailed 


free, by E. Hotchkiss, 120 Liberty st., N 


Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. | 


Selden Packing, for stuffing-box, with or without 


James 


rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. | 
Drawing Materials, all kinds. Get catalogue. Men 
tion this paper. G.S. Woolman, 116 Fulton st., N.Y. | 


, 


Upright Drill; sizes 20’, 25’, 28”’ 
32’’, 36” Currier & Snyder, Worcester, Mass. 

The Improved Tabor Steam Engine ere 
made and sold by The Asheroft Mfg. Co., 111 Lib 
erty st., N. ¥ 


Buy the Excel 


swing. 








recently wrecked by 


sash and blind factory at Durham, N. ¢ 

J. W. Cooper and others contemplate building a 
large piano manufactory at Atlanta, Ga 

J. M. Odell is one of the parties interested in 
building a cotton mill at Salisbury. N. ¢ 

The Eastern Forge Company, Portiand, Maine, 
will build a machine shop and forge works 

The Standard Iron Works, Minneapolis, Minn., 
will remove their works to West Superior, Wis 


large stove manufacturers of 


contemplate 


Graff, Hugus & Co 
Allegheny Pa., building 
fhe Norfolk and Western Railroad 
contemplate building an elevator at Petersburg, Va 
The Mancelona (Mich.) Oval Dish factory, 
hands, lately destroyed by 


large shops 


Company 


giving 
employment to 250 
fire 

The saw mill of G. B 


was 
Woodworth, at Tilton, Ga., 


a boiler explosion, will be re- 
built. 
The Farmers Co-operative 


to build a 


Manutacturing 
cotton-seed oil mill at Tar 


Com 
pany ¢ xpect 
boro, N.C 
\ company to be 
Manufacturing and 


known «as the Montgomery 


Industrial Aid Association is 


>| being formed at Montgomery, Ala 


The Consolidated Flre Extinguisher Company has 
chartered at Ashland, Ky., 
ind sell fire extinguishers and 


been to manufacture 


chemical engines 





. 
will build 
They have a large 


Goldthwait & Ellis, North Guilford, Me., 
asteam saw mill this winter. 


contract for lumber from the Canadian Pacific rail- 
road 
The Chattanooga Cement Manufacturing Com- 


Tenn., to 
The com 


pany has been formed at Chattanooga, 
manufacture cement from furnace slag. 
pany will at once erect large shops 


Claus Spreckles has accepted a site of thirty acres 
at Watsonville, Cal., for a $500,000 beet sugar fac- 
tory, and will build at once. He willalso build sim- 
ilar works in other parts of the State. 


The large saw and planing mills of Newman & 
Spanner, at Ironton, Ohio, recently destroyed by 
fire, will be rebuilt upon an enlarged scale. A large 
amount of machinery was destroyed by the fire. 


It is announced that the works of the North 
Chicago Mill Company, which have been closed for 
some time, will be reopened in about two weeks 
and that over 200 additional mechanics, besides the 
large force of the company, will be given employ 
ment 


The Beckett & McDowell Arlington, 
N.J., builders of and mining ma- 
chinery, have just finished the erection of a new 
foundry 50 x 100 feet, and propose giving special 
attention to the supply of machinery castings. 
They will put up an erecting shop in the spring. 


Mfg. Co., 
steam engines 


Baltimore (Md.) Incandescent Gas Light 
Company, capital stock $50,000, has been incor- 
porated by George W. Lynch and David Z. Evans, 
of Philadelphia. Pa., and James R. Hunter, James 
Hutchinson and William Sinclair, of Baltimore. 
The present office of the company is at 608 Spring 


The 


Garden street, Philadelphia, Pa.—Manufacturers’ 
Reeerd 
Henry R. Worthington, New York, bas issued a 


new and enlarged catalogue of pumping engines, 
steam pumps and hydraulic machinery. The cat- 
alogue is very fully illustrated with cuts of a great 
variety of pumps for all kinds of service, pumping 
engines for water supply, water meters, independ 

ent condensers, etc. The cuts are fine, and the de 

scriptions brief and to the point 


A correspondent of the 
writes from St. Joseph, Mo.: 
both merchants and manufacturers desirous of a 
suitable place to locate, they can find here the fol- 
lowing: First, an abundaut supply of water cheap ; 
alsothe best facilities for location, and switching 
arrangements unexcelled ; large quantities of good 
at low prices. They will 
from the 


Springfield Republican 
‘As inducements to 


coal near receive 
aid and encouragement 


the city.” 


every 
live element of 


enlargement of old ones 
Mich.: Newport, N 


New water-works or the 
are contemplated at Frankfort, 


Ii.: Porterville, Cal.; Austin, Tex.; Welland, Can.: 
Coxsackie, N. Y.; Baltimore, Md.: Washington, 
Ohio: Mount) Vernon, TL; Abington, Mass. 
Delaware, Ohio. : Riverside, Cal Beaumont, 
Tex.: Kingston, Ont.: Dover. N, H.: Grand 
Raodids Mich Sidney, Ohio ; Fairhaven, 


Mass.: Boothbay, Me.: Cucomonga, Cal.: Perth 
Amboy, N. J.: Niles, Ohio: Mraion, Va.; Senegal, 
Cal 


The American 
send us an artistic 
brakes, 
this company are 


Brake Company, St. Louis, Mo.., 
catalogue, devoted to locomotive 
The advantages of the brakes made by 
modestly but clearly set forth in 
and large plates employed to show 
the arrangement of brakes for various kinds of 
well as complete details of the 
These details are an interesting part of the 
they do the whole 
numbered to 
The directions to be observed in 


the catalogue, 


locomotives, as 
parts 
engravings, showing as 
They are all 
parts 
ordering brakes are very clear 

The Northwestern Miller's annual review of the 
milling industry in Minneapolis, Minn., shows that 
the year’s product of flour will be 6,615,700 barrels 
The receipts of wheat for twelve months, to Decem 
ber 1, have 15,577,190 bushels ; 
12,337,700, 32,832,020, and 5,729, 
ively last year. The-storage capacity 
14,177,000 bushels, and of the 
bushels. The 


con 
struction assist’ in 


ordering 


been the shipments 


against 750 respect 
of the city is 
Northwest 85,300,000 


mill capacity is 6,635 barrels of flour 


a day. The cooper shops made 2,740,950 barrels 
during the last crop year, and &&88,500 in the last 
three months 


Regarding the dissolution of the firm of Brebmer 
Bros., Philadelphia 
ferred to, the following from Hugo Bilgram will ex 
piain itself: ‘As successor to the firm of Brehmer 
I shall continue the heretofore, 
attention to the manufacture of 
special machinery, to work, and 


which we have previously re 


Bros.. business as 
paying personal 


general machine 


especially to the cutting of theoretically correct 
gearing. It shall be my endeavor to give thorough 


work at 
reasonable The dissolution was by mutual 
consent, Mr taking all the and 
the good willof the retiring partner, Hugo Brehmer 

The Machine Company, 
Noblesville, Ind., is a new corporation formed on 
the joint stock plan for the manufacture of pipe 
tools and fittings in brass, machine 
business. Mr. H. L. Smith, of Indianapolis, is pres 
ident: A. M. Baker, and treasurer, and 
John Haileran, superintendent The shops are of 
brick, of the latest style, and well equipped. The 


satisfaction to those who desire accurate 
rates.”’ 
Bilgram accounts 


Noblesville Foundry and 


general 


also a 


secretary 





plant consists of the entire plant of the Indianapolis 
Steel Wrench and Too! Works, and a repair shop 
from Neweastle. Capital stock, $25,000, 
The citizens have donated the use of the 
natural gas well, as 


removed 

** Beamers” 
The plant 

February 


gas exists 
first of 


long as 


Will be in operation before the 
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Machinists’ Supplies and Iron, 


New York, Jan, 5, 1888. 

Iron—Transactions in American Pig have been 
light, being interfered with by the usual holiday in- 
terruption. Manufacturers have made no announce 
ment for the year, and buyers are holding back in 
consequence, Standard Lehigh brands, No. 1 X 
Foundry are quoted $21 to $21.50; No. 2 X $19 to 
$19.50; Grey Forge, $16 to $17. 

Scotch Pig—Coltness, $22 to 22.25; Glengarnock, 
$21 to $21.50; Gartsherrie, $21.50 to $22; Summer 
lee, $21.75 to $22; Eglinton, $20 to $20.50; Lang- 
loan, $20 to $20.50; Dalmellington, $21 to $21.50; 
Clyde, $20.50 to $21. 


+* WAN TED * 


“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 








Wanted—Men to sell planes, 8, See page 11. 


Wanted—A machinist who can "do lathe‘ple Aner 
and vise work. Cary & Moen, 234 W. 29th st., N. Y. 


~t 3 
Wanted— Position as traveling salesman w ith ma- 
chinists’ supply or tool house ; references and bond 
Box 677, Sparta, Wis. 
* Wanted—Macbinist with experience on cylinder 
printing presses. Address, stating age, experience, 
and salary required, Golding & Co., Boston,SMass. 


Wanted—A teacher of joinery and wood-turning 
ina boys’ school. Address, with credentials, H. H. 
Belfield, Michigan ave. and 12th st., Chicago, III. 


Wanted—Situation as foreman blacksmith; loco- 
motive work preferred ; great experience in Europe 
and America; great saving guaranteed : distance 
no object. Ww: J., AM. MACHINIST. 

Well-known machinery salesman desires imme- 
diate engagement; large acquaintance with steam 
users in Eastern, Middie and Southern States ; ref- 
erence first class. Address Engineer, AM. MACHINIST. 

Three machinists wanted for engine and job shop; 
must be first-class on lathe and vise; good wages 
paid and steady work to good men. ” Apply or ad- 
dress immediately to Kenney & Co., Scottdale, Pa. 


Foreman wanted who can manage about twenty- 
five machinists and get out engine work at lowest 
cost of good work. Address J. 8S. & Co., Lock Box 
25, Manchester, N. H. 

Engine salesman wanted ; one acquainted with 
the trade in New York, lah ae and vicinity; 
to sell moses engines Address D. R. R. & Co., 

care J. A. Emerick & Co., Philadelphia, Pa. 

W supe A first-cl: ss bre uss moulder; one capable 
of taking charge of a brass foundry where there are 
8 to 10 brass moulders employed ; 
thorough knowle <ige in the mixing of metals, and of 
engineers’ and plumbers’ brass castings. Address, 
stating age, experience, salary expe cte d, and ref- 
erences, Box 79. AM. MAcHINIST. N , 








} MISCELLANEOUS WANTS. +& 
Advertisements will be inserted under this head a 
5 cents per tesa each insertion. 





Gerlach’s Engineers’ specialties beat the 
Send for price list. Crescent Mfg. Co. 


world, 
, Cleveland, O, 


beats them all. 
, Cleveland, Ohio. 


Crescent grease cup for shafting 
Sample free. Crescent Mfg. Co, 


Wanted— Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MACHINIST’. 


Wanted to buy,a pneumatic or steam riveter, 
new or second-hand, suitable for small boiler work. 
Address ** Riveter,’ care Am. MACHINIST. 


For Sale—54” x 54’ x 17’ iron planer; 2 heads on 
crossrail, used a short time ;to make room for a 
60’ planer. John Steptoe & Co., Cincinnati, Ohio. 


Steam users who desireto keep their boilers clear 
of scale at a cost of 10 cents a week, should read 
the card of the Pittsburgh Boiler Scale Resolvent 
Company on this page. It will pay them. 


A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H. 
R. Worthington. Designs and working drawings of 
water-works, pumps, gen. mach. and pat. drawings, 


For Sale—The pistol works formerly carried on 
by E. W. Dickerson, all the tools, patterns, and 
unfinished stock; power and rent cheap: te aa asy 
to right parties ; for particulars address J. H. Ford, 
Springfield, Mass. 


Engine and boiler for sale; an 80 horse-power 
Buckeye automatic engine and 120 horse-power 
boiler with he ater, e xhaust injector, damper regula- 
tor, piping, etc., in excellent order. Will be sold at 
a great bargain. Address P. O., Box 40, Troy, N, Y. 


For Sale—A Great Bargain. 
The Madison Manufacturing Company’s 
Machine Shops, Buildings (brie “k and stone), 





Iron and Woodw rorking Machinery (nearly 
new), Foundry, Patterns. Ample grounds. 
Address JOHN W. HUDSON, 

Madison, Wis. 


must have a! 





AMERICAN 





MACHINIST 





JanvaRy 21, 1888 








BRADLEY’ 


VIO UPRIGHT 
CUSHIONED 


w HELVE 
>» HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Iias more good 
points, does 

more and 
better work 
and — costs 
less for re- 

pairs than 

















1832. 


Established 


iv other Hammer in pa World 


:| rata bradleys HEATING FORGES 


Established 





With a manufac- 
turing experience 
of over half 
" acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
B Pat. Aug. 30,1887 | combining all 
For hard coal or coke the essential 

Indispensable in all. e/ements. 


shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


tet dn & CO., Syracuse, N. Y. 
STEPHENS 
| \/ISES,) 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew) Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the — Send for circular 
OWER & LYON, 
95 thieiins Street, New —_- 
Successors to MELVIN STEPHENS. 


STEAM PU MP for Hot or Cold, 


Fresh or Salt 
Water; for Oils, Waphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


‘GUILD & GARRISON, Brooklyn, N. Y. 


Baker’s Common 
Sense Oil Filter. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Cc connate and Convenient 
OIL ILTER in the Mar- 
ket. the whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete., 
etc. Manufactured and — sale 
by CHAS, F. BAK 


223 Third Ave., 8, E., auaien | MINN. 


THE LAIDLAW & DUNN CO., 


CINCINNATI, O. 


Pp U Mw be j N Cc Purchasers 


MACHINERY —-- 


MoGOWAN 
For Every Purpose. PUMP 00, 

















otk lal 














WITH BRASS 
REMOVABLE WATER CYLINDERS. 


Send Jor descriptive circulars, 





= They are Equa 


GES 





Positive Pressure or Blast Blower: 


1, They are cheaper than any other. 
In Capacity to larger ones of other makes. 
Very Little Power is required to run them. 
4. Exceedingly Simple in Construction. 
5. Give a Positive Blast, and will drive air through the smallest aperture. 
For Blow Pipe or Furnace they have no equal. 


MANUFACTURED BY 


SWVVEIN MACHINE Co. 
OFFICE, 


39 JOHN STREET, NEW YORK. 








OO RA AAG AAA 





MPROVED 
PUMPING 


MACHINERY 


23 Liberty St. 
NEW YORK. 


For SEND 
very a 


of Work | ILLUSTRATED 


113 Federal 8t., 
BOSTON. 


CAT'LOG™ 


BUILD 


Water Works, 


ENCINES 





SEND FOR CATALOGUE No. 


THE DEANE STEAM PUMP CO.,Holyoke, Mass. 


AND 


Steam Pumping 


MACHINERY. 





S we are filling up our works 


and sold at reasonable prices. 


THE HENDEY MACHINE 


make, we offer a variety of second-hand Engine 
various makes, ranging in size from 14 in. x 6 ft. to 23 in. x 10 ft. 
These Lathes will be thoroughly overhauled and put in first-class order, 


with Engine Lathes of our own 
Lathes of 


CO., Torrington, Conn. 








MILLER, ME’ITCA 


CHICACO, ILLS. 


DIE STEEL wos on aiocis 


For Cutting, Trimming, Stamping. Punching, Drop Forging, Bolt and Bivet Heading Dies for Hot or Cold Work. 


ALF & PARKIN, 


NEW YORK, N. Y, 


CRESCENT STEEL WORKS. 
PITTSBURCH, PA. 





Drill 
Saws. 
on trial. 





Sebastian, May & Co.'s Improved Screw Cutting 


Presses, Shapers, Band, 
Machinists’ 
Catalogue mailed on application. 


167 West Second Street, 


Circular and Scroll 


Tools and Supplies. Lathes 





CINCINNATI, O. 





15 ASTOR PL., 


JOHN WILEY & SONS, “new vor. 


PUBLISHERS OF———— 


SCIENTIFIC & INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 


U. BAIRD MACHINERY CO. 


— rgh, Pa. 


Machinists’ 
Tools and 
, Supplies. 








PECKS PRL BOP PRESS. 


BEECHER & PECK, CONN. 
OF IRON 


DROP BORGINGS se sree 


BEECHER & PECK, NEW HAVEN CONN. 








THE 
Association of Engineers 


oF 
WAYS AND COMMUNICATION, 
OF 
ST.PETERSBURC,RUSSIA. 


Having special Government charter 
favoring negotiations on a large scale 





Pattern | 
Makers’ 
Tools. 
Boiler 
Makers’ 
Tools. | 
Sturtevant Blowers 
and Exhaust Fans. 


FOR SAW MILLS, 
FOUNDRIES AND 








TANITE 


EMERY WHEELS 2c |MACHINE SHOPS. 
QRINDING MACHINES ' For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or H. A. ROGERS, 19 Yoho Ot, MY. 


\)Thinking engineers recognize that*the’use 
of chemicals in steam boilers to prevent 
incrustations has had its day. 

The Pittsburgh Boiler Scale Resolvent 
has its basis in a particularly greasy petro- 
leum, specially selected for the purpose, 
which has a vaporizing point of nearly 600 
degrees Fahrenheit, and is wholly free from 
tar or wax. It acts by giving a slightly 
greasy coating to the inside of the boiler, 
like the touch of a sweaty hand on a window 





pane, but sufficient to prevent adhesion. It 
gives to the water a greasy character so 
slight as to be scarcely perceptible, but 


suflicient to prevent the minerals contained 
therein from clinging together and crystal- 
lizing. It also prevents corrosion of the 
boiler from acids contained in the water. 

The cost will not exceed 10 cents per 
week fora 50 horse-power boiler. Send for 
circular containing further information and 
testimonials from the largest steam users in 
America. 


PirrsBurRGH Borter ScALE REsoLvENtT Co., 
Chemists and Engineers, 
Pittsburgh, Pa. 





GAGE MACHINE WORKS, 


x FOX. TURRET 


« ‘ b “ : 
“ = = = 
He — PENS 


ye 


AND 








TOOLS, 


‘Waterford, N.Y. 


Speed Lathes | 
Brass Finishers | 


and doing already a heavy business in 
| Europe, invites American Manufact 
| urers, Inventors and Enginee rs of all branches to partic ipate 
in the permanent exhibition at St. Petersburg with first class 
| | prospec ts of doing a profitable business. 
GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 


14 Dey St., N. Y. 





| P. O. Box 3,348. 


‘COOKE & Co., 
"MACHINERY AND SUPPLIES, 


22 CORTLANDT ST., NEW YORK, 


AGENTS FOR 


The Waters 
Perfect Governor. 


Having Adjustabl 
Speed, Automati: 
Safety Stop, Sawyer’s 
Lever, and Solid Com 
position Valves and 
Seats. Also, 


SUPPLIES 


For Machinists, Railways, 
Mills, Mines, Etc. 





Degiers 


Please send for circular 
and state that you saw 
the advertisement in this 
paper 

















IMPROVED UPRICHT DRILL. 


"'lrS MACHINE COMPANY. 
WILMINGTON, DEL 
BUILDERS OF 
Metal - W' 4. king Machine 


| BH! 


Tools, 
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NICHOLSON FILE CO. 
of 84 ui 





FILE CARD. 


ame SOLE = 
MFRS. OF 





FILE BRUSH. 


Having the Increment Cut. 
The illustrations herewith presented, e xhibit more convenient and durable forms of File Cleaners 


than are usually found, the kage gies J of those in use being rudely devised and troublesome 
our manufacture will find a read 
have not already given them a trial, will find it to their advantage 


believe for this reason, those o 


Brush at once. 


and we 
sale. Machinists and others who 
o order the File Card and File 


Manufactory and Office, 


PROVIDENCEH, R.I., 


U.S.A. 





THE NEW 





““GRESHAM ” 
AUTOMATIC 


eet N J E CT OR 


p 


* Invaluable 


Stationary Boilers of all kinds. 
very difficult to break. 
immediately after interruption to feed from any cause.” 


SEND FOR CATALOGUE. 


for use in Traction, 


PATENT 


Farm, Portable Marine and 
Water supply 
automatically 


No handles required. 


Capability of re-starting 


RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 &94 LIBERTY ST., - - = 


NEW YORK. 








Established in 1874, 


CLEVELAND TWIST DRILL. C0. 


24 and 26 West Street, Cleveland, 0 
101 Chambers Strect, New York. 
85 Queen Victoria St., London, Eng. 





FITCHBURG MACHINE WORKS, 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 
NOS. 13 to 21 MAIN 


STREET 


FITCHBURG, MASS. 


SEND FOR . CATALOGUE E. 












WHY THIS 





Call or write 
Prices, and hundreds of A-1 Testimonials. 


if PUT “TIT 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


Be, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 


More ioe Simple, Durable, and more Economical, t 

nses and repairs, than any ot 
M.. po new 6 page Riimserase ee scriptive Book containing Full Suactiouiene, Reduced Nx 
Mailed Free. 


PULSOMETER STEAM PUMP CoO., 83 JOHN STREET. N. Y. 





PRICES LOWER THAN ANY OTHE 


both as to runnin 
er Steam P 





HALL DUPLEX STEAM lion 





Boiler and 


one SL Liberty St, 


Send for New C atalogue. 


HALL STEAM PUMP C0 


New York. Fire Pum 





P.H.& F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 





ROOTS’ NEW ACME HAND- BLOWERS 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


. 5, TOWNSEND, Gel. Agt. ) 22 COSTLANDT ST. 
COOKE & (0., Selling Agts.,) 


In Writing, 


NEW YORK, 


Please Mention This 


Paper. 





BEAUDRY’S 


DUPLEX 


COMBINING 
AND PUNCH, 
BEAUDRY & CO 


(Formerly of Beau 
dry’s U pright Powe 
Hammer, 


Sole Manufacturers. 
Also manufacturers 
HARD COAL HEAT- 
ING FORGES. 
Room 4, MASON B’DG 
70 KILBY ST., 
Boston, Mass. 





Power Press 


PRESS, SHEARS 


| 


of 





Exhaust Tumbling Barrels. 


Henderson Bros. 


MANUFACTUREBS, 


= 
— Waterbury, Ot. 


SEND FOR CIRCULAR. 








COMPOUND | Rest sn TAPER ATACHMEAY 
; ‘MULDER MAGHINE TOOL j 


EIGHTH & EVANS STS C\WCIWAAT, 9. 
U.S.A 








No, 





s-in. 75 cents. 
By Mail on Receipt of Price. 


23-in. 6O cents. 





THOS. H. DALLETT & C0., 
1305 Buttonwood St., Phila., Pa. 


MANUFACTURERS OF 


PATENT PORTABLE DRILLS, 


HAND DRILLS, BOILER-SHELL 
DRILLS, MULTIPLE DRILLS, 


Light Drill Presses, Special Machinery, &c., &c, 








Almond bi Chuck 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
Brooklyn, N. ¥. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators. 
PROVIDENCE, R. L 


PARK MFG. 


MANUFACTURER OF 








co. 








84 
Beach 
Street, 
= Boston 

Mass. 


£0 TO BOILER 


OVERFLOW 
WATER 


The Park 


EJECTORS anv JET 


Injector. 


APPARATUS. 


c. Ww. . LE COUNT, 


Norwalk, Conn, 


REDUCED PRICE OF LE COUNTS 
HEAVY STECL 00G 





= 4 
2 No. Inch. Price Ber ee ay 
Ss 1......38....8 40895 > & 
SB Beene DB... 60S gO 2 com 
s& 3 yt ae 60 fe2 % oO 
em 4 34..... €OB 3S — eS 
Ss. 6 18..... 10g oy 2 pag 
fro 6....1 ......030n fg = 
ey 6 a= > 
RES T---L18..... CMa g on 
BuS 8.---L14..... MAF § 
o=S3 9....13-8..... 82S & ES 
td © to....1 19..... % 2Ee & 4 
Bs 11....194.....1.1006 pe F = 
+ Se reeer 120 Sho oS 
soe Z.... coved. eS xj 
p BA 13....9 1-4. 1.35885 B 
egg i4.--912.....146 959 & 
geelb....3 0... 1600%¢8 SS 
SH 16....31-2.....1.0 5° B 
“a > @ & hod 
we” 17 4 ---3.109 So os 
es te 41 3.75 3 OF 
Ad 109..-.5 3.25885 8 OS 
2 Fullset of 19, @38.60 3° & ce 
2 20 (ext.)51-2..4.0 9078 2 
Va) Liext.)6 ..5.00 "E& 
One Small Set of 8—by 1-4 inches to 20inch......... ee ae 86 
One Set of 12—by 1-4 in. to 2 in .continued by 1-8in to 4in. 13 4 





MONTGOMERY & CoO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES NO MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents, 





mre VOLKER 


dal 
De 


E 
St. 
He 









Goulds & “Austin, Chic 
Manistee, Mich.; Jas. Jenks 
tast_ S 


& FELTHOUSEN MFG: CO. For Sale 

MANUFACTURERS OF! at 
BUFFALO DUPLEX STEAM PUMPS. yeti 
BAU BUT R LAS ALBANY A NIL ie, BU REALG og 


A. Aller, New York; 8. C. Nightingale & Childs, Boston; Hen 


Sal Philadel hia; Thos. J. Bell & Co. Cincinnati; Shaw, aN 


n Co., Cleveland 
enned erce Machinery Co. 
shworth, eres. Pa.; Joa, Baur 
& Co., Detroit; Wicaco Bros. 
naw; Adolf Leite It, Grand Rapids; E F.Os':orne & Co. 
Paul, Minn ; .. Milwaugee; Joshus 
ndy Machine Works, San ‘rancisco; Flynn & Emrich, Balti 


ll & Co., Toledo; The Son e Wort } 


nver, Col.; Sheriff & 


Rundle, Spence & 


more; Forbes, L idd ell & Oo., Montgomery, Ala.; Bailey & Lebby 
Charle ston, 8. ¢ 
City; 0. B. ax Bio hy Norfolk, Va.; ¢ ‘olumbus Supply Co., Oolum. 
bus.(,;C, 8, Leeds & Uo., Minneapolis; H. D Coleman,New Orleans 


Pond Engineering Co:, St. Louis and Yansa: 





PLDOR SPAR? rvux. 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Co., Evansville, Ind. 


SWEET’S 
Measuring Machine. 
The only micrometer 


that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO. 


Syracuse, N. Y. 








DRILL GUIDE ano STEADY REST. 


QUICK CENTERING. 
TRUE DRILLING, 


For guiding twist or fluted drills, 
for lathe work. Will keep the 
drill from shifting when blow 
holes are in castings. 

Send for Circular. 


ENERGY MEG. CO., 
1115 to 1123 So. 15th Street, PHILADELPHIA, PA. 





HENRY CAREY BAIRD & CO., 
industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia, 


ear Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and 

‘Mrculars, the whole cove ring e very arene h of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


T SHRIVER &Cc's 
IRON 


FOUNDRY, 


East 56th St., 


NEW YORK. 


Contracts Solicited 
for Machinery Cast- 
ings in regular 
supply. 








= FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 





36 JOHN ST., 
NEW YORK. 


FOR BELTS 


Wooden 
Polishing 
Wheels, 
All Sizes 


to Order. 





Wooden Wheel Polishing Machine and Flo 
Attachment combined. 
ately, if desired. 


r Belt 
Can furnish either separ 


ws 


Endless Polishing 


elts made to Order of any Length and Width. 
‘END FOR CATALOGUE 


NEW SELF-SETTING PLANE. 


ASK YOUR DEALER FOR IT. 
Sample sent as per Circular. 








N. 








Gare Tool fo, 


Vineland, 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 
BOSTON, MASS. 


114 in. wide. 






fa% J.€. oeeneaw SO. 
211 Race St., 
PHILADELPHIA, PA., 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation Pop 


Safety Valves, for 
Locomotive, Sta- 
tionary and Marine 
Boilers, also the 
** Reliable Steam 


Trap. 


ORTHINCGTON 
PUMPING 
MACHINER 


HENRY R. WORTHINGTON, 


NEW YORK, 








Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco, 


SEND FOR 
Illustrated Catalogue. 
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A PHOTOOCRAPH OF A 


6 H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 


Safe and Economical Steam Plants of Small Capacity. 


the Original Unvulcanized Packing 
CALLED THE STANDARD~Atsucrsnecisery,"™ 


Accept no king as JENKINS PACKING unless stam 
M with our Tiede Mark.” ai 
71 JOHN STREE 


sv . r. 
es JENKINS BROS 105 MILK eTREET MiOBTON. 
18 sou TH FOURTH 8T , PHiLA 
ARBORN STREET, CHICAGO 


KINS PA 





° STANDARD. 


“TRADE MARK &CK)5 








Address, Germantown Junction, Philadelphio, Penna. 
535 A VALUABLE BOOK for EVERY 


“@TEA 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX co. 


Manufaeturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK. 


MANUFACTURERS OF 


LATHE and DRILL #2 
CHUCKS.’ §= 4% 





WESTCOTT CHUCK ty ED, KY 





Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 

Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, sriaeput com 
ae STEAM 
oie The Bate GENERATOR 


Generates steam rapidly and economi- 
cally. Constant circulation of water 
} meg d comme. rusuate porative duty 

combustion st evaporative du 
Material an ‘workmanship Al aoe 
number in use 


WM. T. BATE & SON. 


Sole Manufacturers, 
Conshohocken, Penn 


THE WAINWRIGHT 


y Corrugated Coil Exhaust Feed-Water Heater. 


26,000 H. P. IN USE. 


©. MANUFACTURED BY 
on a THE WAINWRIGHT MAN'S?’ CO., 65 and 67 Oliver St., Boston, Mass. 


SEND FOR ILLUSTRATED CIRCULAR. 




















pnd Gi 
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SEND FOR CATALOGUE. 3 « aoe 
ECONOMICAL STEAM | BOILERS ESTABLISHED 1861. 
A SPECIAL 


onic ig Pond Engineering | Cp, Sr. Loum, The Horton Lathe Chuck 





Hydrostatic Machinery 
PRESSES, 
PUMPS, 
PUNCHES, 


Accumulators, 


JACKS, 
VALVES, 
FITTINGS, 


Fault Elevators, ae, de, 





THE r. HORTON A SON C0, 


Caval St.. Windsor Locks. Conn., U.S. A 





UNIVERSAL! 
INDEPENDENT! 
ECCENTRIO: 
\ UNEQUALED 
IN STRENGTH, 
ACCURACY a. 
SIMPLICITY OF 
CONSTRUCTION. 





TC Je 


™ Myr 
ULLER MAcHINETOO 


Eighth & Evans Sts. Eincinnat: 0, 
noon U.$.A. Joo 


MFR D BY ae se" 
HOGGSON & 
este = eh 
TNL ASS CATION. 








72 PAGE CATALOGUE 
AND PRICE LIST 
MAILED ON APPLI- 





SEND FOR CATALOGUE. 
STER MACHINE SCREW CO. 








THE BEST 
Non-Conducting Covering for 

Steam Pipe and Boilers. 
The only genuine Fossil Meal. Sold 


in bags of 110 lbs. each. Beware of 
imitations. Send for circulars. W. 


Fossil Meal Co., 48 Cedar St., N. Y. 


A. GIESE, Sole Proprietor. 


sie mark 









THE 
HOPPES Live-Steam Feed-Water PURIFIER 
GUARANTEED TO PREVENT SCALE IN BOILERS, 
Using any kind.of’water. Hard Sheet Steel Troughs, Hasily 
Cleaned, 
HOPPES MANUFACTURING C0O., 
SPRINCFIELD, OHIO. 





Send for Catalogue 0, 














anna 





EAGLE  8€» 
ANVIL 
“88 WORKS, 


Trenton, N. od. 














L. . STARRETT, 3 


= Manufacturer of 


>< FINE TOooLs 


ATHOL, MASS. 

















The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 





SEND FOR FULL LIST 





Send for Circulars. 





in Tee UNIVERSAL RADIAL: 
fare & seca “RADIAL DRILLING MACHINES 


ce. Maser USA eee a es a a4 as 
than any Eng- a I ~ EMBODY ALL DESIRABLE FEATURES 


lishanvi 


a ae _ pore UNIVERSAL RADIAL DRILL 0 


Bwikeis FLATE FLANER. 





Will Plane any Length of Plate. 





a __ YY YYYY YY 


“CUSHMAN” CHUCKS | CPs 


Are guaranteed to be right in all respects. Ask to Manufacturers of Set, Cap 
see them at your dealer’s, or write direct to the | .nd Machine Screws. Studs. etc. 


factory. Respectfully, 
THE CUSHMAN CHUCK CO,, Cis Wits C0, 


HARTFORD, CONN. SOLID ” West ‘Sterling, Mass. 


4 AQENCIES :_ Frank J. Scott, Boston 
Mass ; i How York Supply Oo: Ltd., N. i 

Hall oh Pa ; 
Brown & King Atlanta, Taylor 

. Pittsburgh, Pa., Ootarian | up 
yh Columbus, O.: Marinette Iro yn 
Works: Chicago, Ill.; Ripley. & Bron 
son, St. Louis, Mo. 























* JoormeucurenD svnacvuerny 3 


Ltibitititi titi titi ta] 
~ MACHINISTS? SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with a]: others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 








WARRANTED 
Superior to any 
other make. 

All sizes and 
sty les of every 
class of work. 


BUFFALO 


FORGE CO. 


BUFFALO, N.Y. 





END for Illustrated Price List of Fine Tools, 
S manufactured by Standard Tool Co., Athol, Mass. 

































Any ‘Tool we make will be sent by mail or express to 
any addres ss, all charges prepaid, on receipt of price. elfen fakes 
oe ae logue and prices, 
28: 7 
= ae CUILS & BENDS 
mS > a 
— es = OF— 
= 2s: IRON, 
on "ss BRASS and 
=i gts * COPPEF. 
PIPE. 
ELD ALL STYLES. 
1 THE 
NATIONAL 
SMOOTH AA AOHN S.LENG, Pipe Bending Co 
INSIDE & OUT. 4 Fletcher StN.Y) 








NEW HAVEN, CONN. 





BORINC BAR For LATHE. 
BUILT ANY SIZE REQUIRED. 





Tools cut both ways and have independent adjustment. Table acts as a gauge 
for setting the Plate. Driven by a Steel Scrow, which is supported its entire 
length so that it cannot be bent or sprung. Three Sizes, | 


HILLES & JONES, Wilmington, Del. 





® Has Hardened Stee: Centers, Constant Feed of Cut Gears, Steel Feed 
Screw and Nut, Accurately Ground, First-class Lathe Tool. 


PHDRICK & AY HBR, 
PHILADELPHIA, PA. 














— a 6 


rf @ 


—-— -—2eanm 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bediord, mass | 


Morse Patent Straight-Lip Increase Twist ’Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent 


Self-Oentering 


“ DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. 


8-16’’ to 3” Diameter. 
Samples and prices on application. 
SIMONDS ROLLINC-MACHINE CO. 
FITCHBURG, MASS. 


HODCE’S 


c\\ Universal Angle Union 


eaanmeni 
Combining an elbow and 
union, and can be set 
at any angle at which it is 
desired to run the pipe. 


facturers & Wholesale Agents, 
ROLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS. 


SPECIAL pense Ne 



















b Drill Seppe 


A Complete Cutting-off Machine, $4.00. 
Larger ones which cut to 2 in. $8.00, 
S. ELLIOTT, Newton, Mass. 


We are making a specialty of 

14 Inch ENGINE LATHES; 
And are selling them at such very low 
prices that even.the Poyverty- 
Stricken can afford to buy them. 

Don’t sleep another night until 
you write us for Photographs and 
Prices. S. Ashton Hand Mfg. Co, 


Toughkenamon, 


UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


Patent Quick, Return 


| Latest Improvements. 


For Catalogues 





a. 












and Prices, 
address, 


‘Bickford Drill Co. 


Cor. Front & Pike Sts. 
= CINCINNATI, O. 
FRASER & ARCHER, Agents, 
121 Chambers St. New York City, N.Y. 











Worcester, Mass. 
°9 Manufacturers of 


W. C. YOUNG & C 


Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


L. W. Pond Machine Co 











Manufacturers of and 
Dealers in 


Iron Working Machinery. 2 


Improved Iron 
Planers. a_ spe- 
clalty. Feed, pat- 
ented Feb. 

1886. Belt Shifter, 
Patented Nov. 2, 


140 Union St. & 
Worcester, 
Mass. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWICT DRILL GAUGE. 


J. WYKE&CO., 
Fine Machinists’ Tools.—E. Boston, Mass—8end for Circular 


SALIMMIS CARY. & MOEN @) 
- ye PEMRELON bx Bo © 
EVERY Perce] SPRINGS NeMYaR, 








STEEL WIRE 





COMPLETE STEAM PUMP 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMF 
OR WRITE 
FOR PRICES 
PaTENT 


TO US 


AN DUZEN > 


WAN D]Uy4-a\ mo am El aan 


SOLE MAKERS 
GNCINNATI, 


Se 
en | 








F. BE. REED, 
Worcester, Mass. 





PNGINE Lathes, Hand Lathes, Foot siathes, Upright Drills, 
and Milling "Machines. | Agents, M oe MAXWELL 


MOORE, 11 IBERTY STREET, NEW Y OnE 


CHAPINGIMACHINES 


FOR HAND AND POWER. 
6”, 8” and 10” Stroke. 


ane to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER 


WORCESTER, MASS. 











PUNCH AND DIE GRINDER. 


For grinding punches 
and dies, such as are used 
in making bolts, rivets 
screws and a large variety 
of square or circular 
pieces requiring one or 
more finished faces. 
Works equally well on 
hard steel, chilled iron or 
softer or Can be ar 
ranged to grind vonvex, 
concave or flat surfaces. 

Work can be ground to 
> any desired thickness 
or several ieces 


an same 


a rite for Circu- 


PESO) Syrinctnd | 
2 clue and Emery Wheel Co., 


SPRINGFIELD, MASS. 



















JOSEPH DIXON CRUCIBLE Co, 
Jersey City, N. J., 


MANUFACTURERS OF 





(View of Works.) 


Pencils, Graphite Grease, Graphite Perfect Lubrica- 
tor, Belt Grease, Cruci ble 8, Plumbago Facing, &c. 


Lathes, 
Planers, 
Drills, 
Slotters. 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


| William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 EL Sixth Street, 
N'r Culvert, Cincinnati, 0. 

















Send for circulars and 
nriresr 


AMERICAN MACHINIST 


Ohuck, Bit Stock Drills, 


D, SAUNDERS’ SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
leds SENSITIVE DRILLS. 


an ve NEW STYLES, 





o 


STOW MANFG. CO., Binghamton, N. Y. 


FLEXIBLE SHAFTS, 
TAPPING and 











GREAT IMPROVEMENTS. 
PATENTED GANG DRILLS. 










REAMING MACHINES Two, Three and Four Spindles 
’ The ty inc — ‘sin ap se drills are driven with 
_ a single t made endless, no lacing, and 
Portable Drills, tightener pulk »ys fc or adjusting tension pro- 
— <d. No more trouble from slack oe ‘Its, 
: a é slippage, uneven motion from ls 
ALSO FLEXIBLE time lost taking up belts eriiraaieal 
BORING MACHINES ALWAYS READY FOR USE 
and superior to any multiple spindle drill 
For Ironing Carriages made for drilling from .004 to 3-8 inch holes 
and Wagons; Boring for SINGLE SPINDLE Drills improved. Over 
Pinning Sash, Doors and | 500 in use. Send for catalogue. 


Stair 


DWIGHT SLATE MACHINE CO., 
HARTFORD, CONN. 
ME MACHINERY C0, 


Blinds, also for 
CLEVELAND, OHIO. 
Manufacturers of 


Work. 
“AOMPB’”’ 


‘pousre Altomatic Boltontters, 


Double 


Cutting from 8-8 in. to 6 in. diameter. 
soSeparate Headsand Dies. 
Send for Catalogue and Discounts. 


Agents, Manning, Maxwell & Moore, NewYork. 


. SIDE PLANING MACHINE 


Has quick return, automatic feeds, and is easy to handle. Takes 
less power, and will ‘do more work than can be done in the old way 
with mac hines having a movable table or platen. 


SEE THIS PLANER AT WORK. 


It will pay you to look into the matter if you want to save money 
on your planing. 


=; E. A. WALKER, Manufacturer, 


75 LAUREL ST., "philadelphia, Pa, 












PAT. DEC, 5, 1882. 
PAT. DEC, 4, 1883. 
PAT. AUG, 26, 1885, 























In Stock at our Agents’: 


FRASER & ARCHER, 121 Chambers St., N.Y, | : 


ACHINER 
For Reducing & Pointing Wire 


Especially adapted to pointing wire rods and | 
wire for drawing. 

For Machines or information, address 

the manufacturer, 


5. W. GOODYEAR, Waterbury, Ct. 


-THE-— 





FRRINE [ATHES, IRON PLANERS, |UPRIGHT 7a | POWER 
SHAPERS and DRILLS, ees (> delenit 

lata Steptoe & Co., F fees 
CINCINNATI, OFITO. i = 


B UO SMOT 


i-uuog ‘Aangqueg “00 NEQTAA ‘V “Y 













Powell Planer Co, win vo "ATALOGUE (f ‘40 


ents in stemes ( (for po eae ; 


| CHAS. A. STRELINGER & CO., xve" Detroit, Mich. 
| CURTIS & CURTIS, 


Successors to FORBES & CURTIS. 

66 JOHN ST., Bridgeport, Ct., U.S.A, 
iN MANUFACTURERS OF 
i) The Forbes Pat. Die Stock. 

Pipe ( rotting and chseading 

nine, etc 

A portable cutting and thread 
ing machine with which one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 


Send for Illustrated Catalogue, 


\BEVEL GEARS, 


5 Cut Theoretically Correct. 
g 


Worcester, Mass. 



















P, BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER. MASS. , 440 N. 12h St, Philadelphia, Pa. 
PUMP PRESSURE REGULATORS. 


LAST YEAR WE SOLD OVER 50 OF THESE TO THE KNOWLES & BLAKE 
PUMP CO’S. SOME OF THEM WERE PLACED ON LARGE WATER-WORKS 
PUMPS, WHERE THEY MAINTAIN A CONSTANT AND EVEN PRESSURE 
IN THE MAINS. OTHERS ARE DOING EXCELLENT SERVICE ON FIRE 


PUMPS. : ania at 
MASON REGULATOR CoO. 
ENTRAL STREET, BOSTON, 


© For particulars and estimates apply to 


HUGO BiLGRAM 


Successor to 
BREHMER BROs. 
Machinists, 


> 











22 C MASS. 
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HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH SPFED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically, while the bridge can be st slow or fast at the same time in either 
direction. The speeds i bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoistin speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied quickly without the least shock or 
jar from zero to maximum or to any intermediate speed. The load is always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 

rom the use of those Cranes which require the operator to apply the brake. We have 
ad one of these Cranes of 26 tons capacity in constant use in our foundry for nearly two years 
and we offer them with full confidence for the greatest range of service. We invite the correspondence of 
parties interested in the subject. 


WM. SELLERS & CO., Incorporated, 
PHILADELPHIA, PA PA. 


TH Lana Austr cs 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 

Gate, Multiple, Belt ont 
Steam-Driven 


| > Punches and Shears, 


Over 300 Sizes. 
ALSO, 


> Power Cushioned Hammer. 











Send for New Catalogue. 3 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


THE BECKETT & MCDOWELL MFG.Co. 


ARLINCTON, N. J. S. A. BECKETT, GEN'L MANAGER. 


IRON FOUNDERS AND (MACHINISTS. 
>; MANUFACTURERS* OF 


Steam Engines and General Machinery. Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


' Having Extensive Foundry Capacity, we are prepared to contract for regular 
supplysof Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


98 WATER ST.,_PITISBURGE, PA. 








Mil GENUINE 
anGOTS & MANUFACTURES 
BEAR OUR 


REG.[ RADE MARKS 


; (4) We 
Phosphor Burge” 














“>= CATALOGUES,,49 PRICES SENT 








OIL ENGINES. 


For Printers, Steam Yachts 
pumping water, sawing wood, 
making ice-cream,C arpenters, 
Mechanics. 1 to5 H. P. Fuel, 
Kerosene. No dust. Auto- 
— in fuel and water sup- 

Illustrated Catal rn 
a Mention AMERICAN 
CHINIST, 


SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 


PATENTS 


R. G. Du Bois, Patent Att’y, 916 F St., Washington, 
D.0. Goodreferences. Send for pamphlet, 


OSG0OD DREDGE 00, - ALBANY, wv. Machine Tools for Immediate Delivery. 


RALPH B. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN KE. HOWS, Secretary and Treasurer 


Manufac tin rs of 
REDCES, ahs HINC 
Excavators, MACHINES, 














PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 





| 142in. x 18 ft. bed, treble-geared Lathe. 
ERRICKS, 1 36 in. x 16 ft. bed, treble-geared ‘“ 
Etc., Ete. | 1 32 in. x 18 ft. bed, treble-geared “ 
1 40 in. x 36 in. x 12 ft. stroke Planer. 
136 x 36 x 9 ft. stroke Planer. 
72 Pulley Turning Lathe. 
172 Pulley Boring Machine. 
| 113 in. Slotter. 
1 42 in. Car Wheel Press—a bargain. 
142 in. Cam Milling Machine, for Printing Press 
Cams. 


The Newark Machine Tool Works, 


NEWARK, N. J. 








COMBINATION YDREBDOG BSB... 











BEMENT, MILES & CO. 


PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 





A FEW PRACTICAL OPINIONS OF 


THE OPEN SIDE PLANERS. 


~oO,. GS. 
THE MOTHERWELL IRON & STEEL CO. 
Messrs. Detrick & Harvey, Baltimore, Md. 


GENTLEMEN : 
Having used one of your open side planers for nearly two years, we unhesit atingly pronounce it 
a first-class tool, and cheerfully recommend it to any one nee ding a good planer. 
Very respectfully, 
THE MOTHERWELL IRON & STEEL CO. 
Per E. B. COMLY, PREs 


PHOTOTYPES, PRICES, ETC., ON APPLICATION. 


DETRICK & HARVEY. Manufacturers, Baltimore, Ma. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AuTomatTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


SEND FOR CATALOGUE. 


= AICE A RUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 


LOGAN, O. Nov. 12th, 1887. 


















f Balanced Valve. High Speeds. 
Y Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, NW. Y. 


Chucks, Drills, Reamers, Serew-Plates, &, 


RAILROAD SUPPLIES. 
+ NEW CATALOCUE NOW READY. * 


PALMER, CUNNINGHAM & CO., L’d. 


607 MARKET ST., PHILADELPHIA, PA. 


FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD mILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL. 
One 24”x24’"x6’ WHITCOMB PLANER. 











TALLMAN & McFADDEN, 
1LO25 Market Street, Philadelphia, Pa. 
From 1-4 TO 15,000 lbs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
for anv service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL C ASTINGS of every description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 
| 
THE CASTLE Engine 
TheExtreme 
: in Simplicity and 





Stronger and more durable than iron forgings in any position or 
Durability. Self 











Lubricating, Noiseless 
and Economical, Will 
stand more Hard 
Work and Hard 
Usage than others. 
12 One and two Cylinder 
Sizes. Engines for Launch 
> and other purposes 
1 to 60 H. P. High-class Vertical, 
Horizontal and Quick 
Steaming Boilers, with 
Supplies. Low Prices 
s) 1 to 15 H. P. 





Thousands ~ SEND FOR CIRCULAR 


in use in 
Europe, CASTLE ENGINE WORKS, Indianapolis, Ind. 
ant over 
one hundred 75 Portable and Stationary Steam En- 
running in gines and Boilers, both new and 
N. Y. City. second- hand, in a great variety of sizes 
Korting Gas from 2 to 75 H. P. Steam Power and 
Engine Co Drainage Pumps for all kinds of duty. 
*? One second-hand Portable Steam Saw Mill, 
>, 60) Barclay st, one large second-hand Punching Press. 
w York. Shafting, Pulleys, Hangers and Belting. 
Parties in need of Machinery will do well 
to correspond with us for prices, 


: §.L. HOLT & CO., 
67 Sudbury Street, 
BOSTON, MASS, 





Satis- 
faction 
vuaran- 
teed. 










3S. 


ell 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Ec onomy 
, in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
= 12to 109 H. P. for driving Dynamo Machines a specialty. 
[liustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
) 301 TELEPHONE BUILDING, §N. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill. 
SALRS $ AGENTS W. q SIM SON, 18 CORTLANDT STREET, N. Y { OBINSON & CARY, St. Paul, Minn. - 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


BLESSINGS RRENEWABLE-SEAT GLOBE, STRAIGHTWAY and CHECK VALVES 


The renewable Seats and Disks are cast from the best 
Phosphor Bronze Metal, which has lasting qualities, 
double that of the best Steam Metal commonly used in 
first-class valves. The Seats are simply screwed to place 
by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, 
or other fluid pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor.) 


SEND FOR C{RCULAR. 














“FATE TU hil 


Eel 2 ae f ' 
Eclipse Corliss Engine. aahccsiellleng 
Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P, HAMPSON & 00 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents, 











z ‘A GENUINE “* CORLISS.” 
M. J. TIERNEY, 20 NORTH CANAL STREET, CHICACO, WESTERN ACENT. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 

33d & Walnut Streets, 

Philadelphia. 





~ DORTER-HAMILTO 
ENGINE. 


FOR HEAVY WORK & LARCE POW: 
ERS. EXTRA HEAVY DESICN. 
Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN, OHIO. 


130 Washington Street, 
Chicago. 
New York Agency, 18 Vesey St. 
OVER 25,000 
ENGINES SOLD, 





HORIZONTAL 

**Otto’’ Gas Engines. 
VERTICAL 

“Otto” Gas Engines. ‘Te Years with the Indicator.”— 


TWIN CYLINDER 2 vols 3, By Tuos. Pray, Jr., C. & C. E. 
Otto’? Gas Engines. six thousand sold. J. Med 3 8 








COMBINED Sons, 4 7 bn — N. Y., or Thos. Pray, Jr., 
bint? (16 Se Box 2728, Boston, Mass. 
A Otto’ Gas Engines and Pumps, 
~ COMBINED 


— — “Otto” Gas Engines and Dynamos, IMPOR I AN ' ] 
Consume 2% to 75 Per Cent. ss Gas thi g 


Less Gas than 
ANY cther Gas Engine doing the same work, 








Brandon's Piston Ring Packing We are now placing on the 


Perfectly balanced against un- 
due pressure in all directions. 
Preserves bothcylinder and rings. 
Allows no waste by e sither fric- 
tion or leakage. Call and see 
working model, e xpressly made 
to demonstrate a vantages 
claimed. For packing or shop 
rights, address 


JAMES BRANDON, 
390 Eleventh Ave., New York. 








market 17”, 24”, and 27” Engine 
Lathes, same design and construc- 
tion as our celebrated 19” and 21” 
Lathes. 


We shall produce them in large 
lots, in order that we may be able 
to offer them at the popular prices 
that induced the unprecedented 





sale of our 19” and 21” Lathes. 
Weight of 24” with 10 ft. bed, 
5200 Ibs. 
Weight of 27” with 10 ft. bed, 
6500 Ibs. 


Machine Tools. 


New and Second-hand, on Hand. 


\2in.x6 ft. Engine Lathe, new We furnish, without extra 
13 in.x6 ft. re : pie 

i4 in.x6 ft. Blaisdell, ‘ |charge, Taper Attachment, Com- 
16-20 m.x6-8-10 & 12 ft. Bridgeport ew. i . t 

16 in.x6 Blaisdell, ““|pound Rest, Automatic Stop for 
18 in. x8 ft. = Blaisdell, - 2 2 = r 

24 im-xl0-14.& 20ft. Ames, « | Carriage, Pulley Rest, Etc., in ad- 
43 im xs-12 & 141-2 ft."* Bridge port, ng 248 : r 

24 in.xl6 ft. as Yew Haven, good order.| dition to regular attachments. 

30 in.x14 ft. ad W. and L. pattern, new. 


Jinx lift. Eng. Lathe Lowell, 


54 in.x30 ft. Engine Lathe, Niles, good as new 


j 2 Planer Bridgeport, new. 
2a rite “ Pease,” new. WRITE FOR PRICES, WITH CUTS 
Jin.x6 ft, ei Powell, - 
22 in. x5 ft. - Hendey, new. AND DESCRIPTIONS. 
26 in. x5 ft. : Biglow good. 
26 in.x7 ft. De Brettell, new. 
0 in.x7 ft ' New Haven, fair. 
}in.x® ft. S Hewes & Phillips, new. 
in.x10 ft - Powell. 
i2 in, Shaper, Traveling Head, new. 
12 in. a Hewes & Phillips, “6 ‘ ny 
13 in. Stroke, 9 ft. Bed, Trav. Head Shaper, Barr, At. 
24 in, a4 r, Bridgeport, new. 


24 in. Wolcott, we 
2 in. Dril Bickford, rye 

No » 1 Sc _ Machine, Wire Feed, Pratt & Whitney 

6-18-20-23-25-28-34 in. Drills. _ 30 in. Radial Drill, 

No, 5 Screw Machine. Jones & Lamson, 

No, 2 Die Siuker, Pratt & Whitney. new. 


: Machine Tools, 
(2, ting Of Mchine good onttt:| 169, 164, 163 and 165 EGGLESTON AYE., 


Milling eh bang he nn Slate Sensitive Drills. 
Gang Brills, and full line of all kinds of Machine Tools. 136, 138, 146, 148, 160, 152, 164 E. 6th St. 


Send for list and specify what is wanted. 
E. P. BULLARD, CINCINNATI, OHIO. 
(See our advertisement on last page.) 


MANUFACTURERS 





72 Warren Street and 62 College Place, New York. 


MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 

FU VARIETe 

Sizes Varying from 

30 to 2000 Horse Power, © 

Horizontal or Vertical, 

Direct Acting or Beam, 

Condensing ,.Non-Condensing 

or Compound. 

Send for Circular. 










t Newar on Wor Wa 
“ A 2 i ‘ hat 9 
spre LISSo 
oN cory ENGINES, 
High £ ressure. 
Cond SIN Gar *Cmpoung 
TUBULAR BOILERS. 
GEO-A-BARNARD 


*AGENT- 











Reb ertyyh itehill Mey ay 


RE 
Manyrrorrn °F IMpR ove? y, 


QUISS 
con}, 


n-8° SLIDEVALVE € 
STATIONARY BOILERS, 
GENERAL MACHINERY, 








OW AND BRASS cast?” 
YORK OFF, 
s Room 6, Ce 


COAL AND /RON EXCHANGE, 
Con. CornTLanet &CHuRoa St. 





JOHN McLAREN, 


ne panne 
Engines, 


AIR 
Compressors 


and 
BOILERS, 
HOBOKEN, N. J. 














STEARNS M’F’G. COMPANY, 


ERIE, PA. 
ENGINES from 15 to 400 Horse Power. , 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues 


SAW MILLS and GENERAL MACHINERY, IRON- me MACRINERY ON BAND, 


Works at ERIE, PA 
New York Store, 40 Cortlandt Street 


SMITH & BARNHURST, - - - MANAGERS. | 1 56 to 164 Oliver St., 
BOSTON, MASS. 










NO BOILER. 
NO STEAM. + 
NO DANGER, One Second Hand Whitcomb 


FUEL, planer, planes 30" by 30” by 10’, 
CBUDE One Second-Hand N. Y. Steam 
PETROLEUM Engine Co. Car Wheel Borer, 
OR with Hub Facing Attachment 


KEROSENE. | and Crane. 
Started instanty, One New Putnam Screw Cutting 
‘| peatahemceags Engine Lathe, 36” Swing, 18’ 
, Daa than all Bed 
One Second-Hand Putnam Screw 


fame rn Richards Machine (o., 2 ee Engine Lathe, 42” 











New Brunswick, N. J. wing, 14 Bed, 


16 





BROWN 


eer 


& SHARPE MANUFACTURING CO, 
PROVIDENCE, R.I., U.S. A. 
FINE MACHINERY, TOOLS OF PRECISION. 





Aad = 
INVOLUTE GEAR CUTTER. SIDE MILLING CUTTER. FORMED CUTTER. 

Coincident with the rapid and wide extension of the use of Milling Machines, has come an increased demand for Milling 
Cutters. Without good cutters, the efficiency of Milling Machines is much abridged. : 

In extending the product of its Milling Department, the BRowN & SHARPE M’r’G Co. has made many new varieties of 
Milling Cutters, and in order to supply the wants of customers, has found it necessary to greatly increase the number 
carried in stock. The INVOLUTE GEAR CUTTERS in stock are from 3 to 48 pitch, 8 cutters to each pitch. Tie Kpicycloidal 
are from 2 to 10 pitch, 24 to each pitch. The curvesof gear cutters are obtained by machinery. SIDE MILLING CULTERS, 
from 3 1-2 in. to 8 in. diameter, are carried in stock. On work having parallel surfaces, these cutters may be used in pairs 
FORMED CUTTERS, for cutting various outlines, are made to order. Theve, as also the Gear Cutters, can be sharpened 
without changing their original form—a feature appreciated by those producing work in duplicate. By making cutters in 
1a numbers. with expensive special tools, much greater accuracy has been attained than can be reached by the usual 
methods of manufacture. Users of cutters will generally find it more economical and satisfactory to purchase from 
experienced makers, rather than to attempt to manufacture for themselves. Catalogues mailed on application. All kinds 
of cutters made to order. 


Boring « Turning Mills, 


5, 6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tike in work 20 ft. diameter. Has independent 
boring ard key seating attachment, 


NILES TOOL WORKS 















EFramilton, Ohio. 


NEW YORK, 
96 Liberty Street. 


CHICAGO. 
96 Lake Street. 


PHILADELPHIA, 
705 Arch St. 











OVERHEAD TRAMRAILS, 
Differentiat Pulley Blocks. 


Weston’s 


The Weston Pulley Block is suspended from a trav- 
eler or trolley which runs freely on the lower flange of 
the track. The tracks,by means of curves and switches, 
can reach any desired points. Plans and estimates 
furnished on application. 

SOLE MAKERS, 


THE YALE & TOWNE MFG. CO,, Stamford, Connecticut. 


New YorkK—CHICAGO—PHILADELPHIA—BOSTON. 
Catalogues on application. 


ENCINE LATHES, SHAPERS & DRILL 











OVERHEAD TRAM-RAILS, 





. 









ne 


26-INCH BACK GEARED 


AND POWER FEED DRILL. 






BY’ 20’ 26’’ 82"’ Shapers, 
17” 19’ 21" 24” 27" Engine Lathes. 
20’ 24’ Upright Drills. 
25’ 28’ 32” 40" B. G. P. F. Drills. 
LODCE, DAVIS & CO., 
CINCINNATI, OHIO. a : 
Send For Prices. It Will Pay You. ~ — 
(See **Important” Notice of Engine Lathes on page 15.) 


enmousony | © €; CAE vin.¢,0°- 


139 & 141 Centre Street, N.Y., 
Newark, N. J. 









MANUFACTURERS OF 


MACHINISTS’ TOOLS 





~« (a \ — 
- as Milling Cutters all Shapes and Sizes. 
PAT. SHAPER S&S. | Straichtorspirat recth. Width of face, 1-8 in. 
Sizes, 10’, 15’’, 20’, 25’ and 30” in stock, to 3 in. Diameter, from 2 1-4 in. to 2 3-4 im 


NEARILY 1500 IN USE. SEND FoR CaTaLOGuE, 
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WHITNEY Co. 


> EXartford, Conn. t< 
Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 
KNURLING TOOLS. “Saereerx or SPUR WHEELS. 


Cam Cutters and Profiling 
















THE BILLINGS AND SPENCER CO,, HARTFORD, CT. U. 5. A 


MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 


RATCHET DRILL 


For Morse Taper Shank Drills. 
Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 





‘NAN 
| 1: OM 
mn 






Packer Auger Ratchet Drills, 


DROP FORGINGS 


OF EVERY DESCRIPTION. 





GLOBBS VALVSB OHUOXZX. 


Brass WorKING MAcuiINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 





ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Cutting.—I make ¢g to 
order, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft.dm. Small orders or large ones. e gor 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with perfect planed teeth. Hand Book on 
&, $1. Facilitiescomplete, Terms reasonable. Send for cat. 

Go. B, GRANT, 66 Beverly St., Boston, Maas. 


KEY SEATING MACHINES 


AND 


20 in. Drills a Specialty. 


Our 20in, Drill is a heavy, sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
racks cut from the solid, and have all 
modern improvements, are made b 
> agua machinery, and sold very 
ow. 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
pompe shipment, both Key Seat 

achines and 20 in. Drills. Send for 
= Photo. and Catalogue. 


=—— W. P. DAVIS, North Bloomfield, N. ¥. 

























Worcester, Mass. 


DAVID W. POWD 
Manniog, Maxwell & Moore, Sole Selling Agts, 111 Liberty £t., New York. 


Successors 
to 


ENCINE LATHES, PLANERS, DRILLS, ETC. 


POND MACHINE TOOLCO., 
New Designs, Quick Delivery, Great Variety. 








J. M. ALLEN, Presiwenr. 
W. B. FRANKLIN, Vios-Presipent. 


J. B. Prerog, Sroretary. 





LATHES FOR TOOL ROOMS, &e. 


FOR PROMPT DELIVERY. 


17”’ and 20’ Lathes, with or without taper attach- 
ments. Photos and prices on application. 


THE CG. A. GRAY CO., 
477, 479, 481 Sycamore Street, Cor. of Webster. 





CINCINNATI, O. 





TEEL CASTINGS, 


PRATT & LETCHWORTH, 


PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 









% PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °"°* ere"°* DROP HAMMERS. 
STILES & PARKER PRESS CO. 





MIDDLETOWN, CONN. 


Branch Offlce and Factory 203, 206, and 207 CENTRE STREET, NEW YORE. 








PAW TUCKET.R.I. 


J.M.CARPENTER Reed Ti fiiiiiiitiiiin 





Tusine 











in 
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